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THE TIME FACTOR IN RADIATION THERAPY* 


By CHARLES L. 


MARTIN, M.D. 


DALLAS, TEXAS 


PRESIDENTIAL address provides one 

with an unusual opportunity to speak 
his mind freely without fear of contradic- 
tion and I hope you will bear with me while 
I take full advantage of this prerogative. If 
I seem a little vindictive please remember 
that I grew up as the son of a pioneer radiol- 
ogist possessed of an unshakeable convic- 
tion that radiation therapy would become 
one of our most valuable weapons in the 
war against cancer. It has also been my 
good fortune to know some of the older 
radiation therapists and to be inspired by 
their achievements and visions for the fu- 
ture. This explains in some degree my deep 
feeling of disappointment over what im- 
presses me as a growing lack of interest 
among the younger men in the intriguing 
field of therapy. 

Although our specialty has been in exist- 
ence for less than fifty years, too many of us 
take the attitude that the field of radiation 
therapy has reached its peak, leaving no 
new problems to be investigated. Certainly 
research 1n other directions must be carried 
on vigorously but the unsolved questions 
which still confront the physician using 
roentgen rays and radium in the treatment 
of neoplastic diseases should constitute a 
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direct challenge to the young man with an 
inquiring mind. 

He should, for instance, be surprised 
when he learns that the voluminous.ma- 
terial produced for us by the physicists has 
failed to provide a practical biological unit 
of measurement. The development of the 
roentgen was an outstanding achievement, 
but by no stretch of the imagination can it 
be looked upon as a satisfactory measure of 
biological effect unless in each instance it 1s 
qualified by the tabulation of the variable 
factors controlling its production. Although 
this fact has been known for years, total 
depth doses estimated by adding gamma 
roentgens and x-ray roentgens still appear 
in the literature. We are indeed sorely in 
need of a unit which represents a carci- 
nomacidal dose for a given type of cancer 
regardless of the kind of radiation which 
may be used to produce it. 

For years the threshold erythema dose 
was used as a unit of measurement and even 
though it is now looked upon with great 
disfavor it is still the only biological unit 
which has received intensive study. It lost 
prestige when normal skin and malignant 
tissue were found to recover at different 
rates from a given total dose of radiation 
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administered over a prolonged period of 
time. As a result, the time factor became 
one of the most important variables in 
radiation therapy and we still have much 
to learn about its proper utilization. 
Radiologists frequently state that the 
carcinomacidal tissue dose for squamous 
cell carcinoma is 7,000 gamma roentgens 
and the physicists have indicated that this 


Charles L. 


Martin JANUARY, 1948 
plotted from data published by Quimby 
and MacComb!” some ten years ago. This 
curve shows the increasing doses in milli- 
gram-hours needed to produce a threshold 
erythema dose with treatment periods 
varying from three hours up to ninety-six 
hours. | have adopted a time interval for 
radium needle therapy of 168 hours and the 
curve has been extended to this point in an 
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Fic. 1. Curve plotted from data of MacComb and Quimby showing how the number of gamma roentgens 


needed to produce a threshold erythema dose increases as the time factor is increased. 


amount of radiation should produce 7 
threshold erythema doses. However, this 
statement is true only when the entire 
treatment is given within a period of a few 
hours, a condition which is rarely if ever 
met with in practice. 

It apparently is not generally appreci- 
ated that the biological effect produced by 
a given number of roentgens steadily de- 
creases as the time factor is prolonged and 
consequently no dose indicated in roent- 
gens is of value unless the time of adminis- 
tration is given. The problem of total dos- 
age estimation becomes even more com- 
plex when several series of treatments are 
given with recovery periods between them. 

The importance of the time relationship 
may be illustrated by a curve (Fig. 1) 


effort to determine a theoretical value for 
this treatment time. Since a_ threshold 
erythema dose produced by gamma rays in 
three hours is produced by 1,000 gamma 
roentgens all of the values on the curve 
may be estimated in gamma roentgens 
and it becomes evident that with a given 
applicator the number of gamma roentgens 
needed to produce a threshold erythema 
dose must be increased from 1,000 to 1,866 
r.E.D. when the treatment time is increased 
from three hours to 168 hours. 

From clinical experience I have become 
convinced that a tissue dose of 6,000 gamma 
roentgens delivered with low intensity 
radium needles in a period of 168 hours will, 
as suggested by Paterson and Parker,’ 
completely destroy most primary squamous 


} 
/ 
} 
| 
} 
) 
| 
} 
} 
} 
‘ 
} 
) 
} 
} 
} 
‘ | 


Vou. 59, No. 1 The Time Factor in 
cell carcinomas growing in the human body. 
Krom the data presented in Figure 1, a 
curve has been plotted (Fig. 2) represent- 
ing the threshold erythema values produced 
by 6,000 gamma roentgens for treatment 
periods varying from three hours to 168 
hours. If it be assumed that 6,000 gamma 
roentgens produce 6 1T.£.p. in three hours, 
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by Quimby and MacComb. At any rate, 
it seems fair to designate the amount of 
gamma radiation capable of producing 3.2 
T.E.D. as a carcinomacidal dose when this 
figure is calculated with proper considera- 
tion of the time factor. 

This leads one to wonder whether the 
quantities of other types of radiation ca- 
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Fic. 2. The upper curve shows how the number of threshold erythema doses delivered by 6,000 gamma roent- 
gens decreases as the time factor is increased. The carcinomacidal dose at the end of 168 hours amounts to 


approximately 3.2 
gamma roentgens delivers 2.0 T.£.D. in 168 hours. 


a value of 3.2 T.£.D. is obtained for 168 
hours. Paterson and Parker claim that 
3,000 r produces a faint erythema under 
these conditions and if this reaction can be 
considered to correspond to a threshold 
erythema dose their observations suggest 
that 6,000 r should produce 2 1T.£.p. How- 
ever, it seems reasonable to suppose that 
the faint erythema described by the British 
authors may be somewhat more intensive 
than the threshold erythema dose described 


r.£.D. The lower curve is plotted on the assumption of Paterson and Parker that 6,000 


pable of producing approximately 3.2 
T.E.D. with proper corrections for the time 
factor might not also be carcinomacidal. In 
our own clinic an effective technique has 
been developed for treating large squamous 
cell carcinomas of the face with 200 kv. 
roentgen rays. The lesion shown in Figure 3 
measured 8.0 cm. in diameter and 2.0 cm. 
in thickness. A daily dose of 315 roentgens, 
measured in air, was given through a 10.0 
cm. portal with a filter of 0.5 mm. of copper 
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and 1.0 mm. of aluminum and a target-skin 
distance of 50.0 cm. for a period of twelve 
days with an excellent result. By using the 
curves published by Quimby and Mac- 
Comb the effect of the time factor can be 
estimated and it is found that although the 
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are made with due regard for the time fac- 
tor. Perhaps the threshold erythema dose 
may again become a useful unit if it is 
properly calculated. I hope that others 
will check their proved techniques in an 
effort to determine whether or not an effec- 


Fic. 3. Five year cure of large squamous cell carcinoma of the face obtained with a divided dose roentgen-ray 
technique delivered in 312 hours. The dose delivered to the base of the tumor when corrected for the time 


factor amounts to 3.2 T.E.D. 


total dose administered was 3,780 r the 
effective dose delivered to the surface on 
the twelfth day was 1,778 r. The dose with 
backscatter amounted to 1.36X1,778, or 
2,418 r. The dose 2.0 cm. below the surface 
amounted to approximately go per cent of 
this value, or 2,176 r. When this figure is 
divided by 680, which represents the num- 
ber of roentgens generated at 200 kv. re- 
quired to produce 1.0 T.E.D., the resulting 
figure curiously enough is 3.2. 

This result seems to suggest that even 
when two different types of radiation are 
used the carcinomacidal dose produces the 
same effect on the skin if the calculations 


tive dose of approximately 3.2 T.E.D. is 
carcinomacidal for squamous cell carci- 
noma with all types of radiation. 

Even though this figure may not prove 
correct a study of the foregoing data 
should make it quite apparent that equal 
quantities of roentgens delivered at differ- 
ent time intervals have different biological 
effects and that it is quite incorrect to esti- 
mate total doses by adding them together. 

In an effort to establish 6,000 gamma 
roentgens as a carcinomacidal dose for all 
cases treated, a constant time factor of 168 
hours has been adopted for low intensity 
radium needle implantations done in our 
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clinic. Under such conditions the needle 
pattern becomes the only important vari- 
able. Paterson and Parker recommend pat- 
terns designed to deliver a uniform dose of 
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roentgens delivered in 168 hours without 
the formation of permanent necroses, it 
occurred to us that it might be worth while 
to develop simplified patterns which de- 
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Fic. 4. Doses delivered at various points about the active lengths of three low intensity radium needles in 168 
hours. The figures are converted into gamma roentgens when multiplied by 1,000. 


6,000 roentgens to all of the malignant cells 
in an implanted tumor but in our experience 
this ideal procedure has often proved most 
dificult and sometimes practically im- 
possible. Since the mucosa of the mouth 
will tolerate a dose of 12,000 gamma 


liver doses ranging from 6,000 r to 12,000 r 
to all of the tumor tissue and which may be 
used rapidly without the necessity of re- 
sorting to preliminary calculations. 
Tumors of almost any shape may be 
successfully treated with combinations of 
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three standard needles. They have active 
lengths of 0.5, 2.0 and 4.0 cm. and con- 
tain 0.66, 1.33 and 2.4 mg. of radium re- 
spectively. The filtration amounts to 0.5 
mm. of platinum. Since the time factor is 
constant it is possible with the aid of the 
tables published by Quimby‘ to produce 
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gens delivered by the needles situated 
within a radius of 1.5 cm. of the point in 
question. 

Many carcinomas located on the face 
and lip and in the mouth either grow as 
flat masses or may be reduced to such lay- 
ers of tissue by the use of electrosurgery. 


9 
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Fic. 


Dosage in gamma roentgens delivered to various points in a piece of tissue measuring 0.5 X 1.5 X 3.0 


cm. in 168 hours by five 1.33 mg. radium needles placed parallel to one another. All doses are within safe 
limits for normal tissue (12,000 r) and none is less than 6,000 r, the carcinomacidal dose. 


40cm: 


ZL 


3.8cm. 


Fic. 6. Radium needle pattern designed to deliver doses ranging from 6,900 r to 11,600 r to all portions 


of an oval piece of tissue measuring 0.5 X2.0X3.8 cm. in 


168 hours. The point doses are converted 


to gamma roentgens by multiplying the figures on the chart by 1,000. 


the simple dosage chart shown in Figure 
4. The figures on the chart when multi- 


plied by 1,000 represent the number of 


gamma roentgens delivered at various 
points about the active lengths of each 
needle. To estimate the dose delivered at 


any point in a given tumor it is only neces- 
sary to draw the implantation pattern used 
to scale and add together the total roent- 


The use of low intensity needles in such 
layers was described in a previous article. 
The doses produced in a slab of tissue meas- 
uring 1.5X3.0X0.5 cm. is illustrated 

Figure 5, and it is interesting to note that 
they vary from 6,100 to 11,600 roentgens 
when the needles are spaced 1.0 cm. apart. 
Since all of the doses are carcinomacidal for 
squamous cell cancer and are within safe 
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limits for normal tissue recovery, the im- 
plantation should be effective and this has 
proved true in practice. The length of the 
implanted layer may be extended indef- 
nitely without changing the dosage range 
and with larger tumors longer needles may 
be used or some of them may be placed at 
right angles to others so as to maintain 
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apart in the rows, dosages delivered within 
the tumor are shown to vary from 6,000 to 
11,300 roentgens. 

These few examples show that it is 
possible by using a constant time factor 
to designate effective carcinomacidal doses 
in terms of gamma roentgens. 

Since it was shown in the first portion 
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Fic. 7. Radium needle pattern for an oval solid tumor measuring 2.0 X 3.0 cm. delivering doses ranging from 
11,300 r to 6,000 r to all points in the mass in 168 hours. Two rows of 1.33 mg. needles are spaced 1.5 cm. 
apart. 


the same dosage limits. Such an arrange- 
ment is shown in Figure 6. In this instance 
these limits vary from 6,800 to 11,600 
roentgens in a layer measuring 3.8 X2.0 
xo.5 cm. Once the operator familiarizes 
himself with the various patterns which 
may be used effectively he no longer needs 
to bother with preliminary calculations 
before implanting layers of varying sizes 
and shapes. 

In a similar manner workable patterns 
for solid tumors may be estimated. A 
suitable implantation for an egg-shaped 
tumor measuring 3.0X2.0 cm. is _illus- 
trated in Figure 7. By using two rows of 
1.33 mg. needles with the rows spaced 1.5 
cm. apart and the needles spaced 1.0 cm. 


of this paper that the carcinomacidal doses 
of various types of radiation may be 
those capable of producing the same 
number of threshold erythema doses, one 
is strongly tempted to estimate combined 
doses of gamma rays and 200 kv. roentgen 
rays by adding together the effective thresh- 
old erythema dose produced by each type of 
radiation. In 1930 Quimby and Pack® pub- 
lished some observations which indicate 
that such a procedure is not proper. They 
found that for combinations of gamma 
rays and hard roentgen rays in equal parts 
it required one-third more radiation to 
produce a threshold erythema then for 
either of these types used alone. It is ob- 
vious, then, that the sum obtained by 
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adding together the threshold erythema 
doses produced by a given quantity of 
gamma rays and a given quantity of roent- 
gen rays given to different areas does not 
represent the change produced on the skin 
when these quantities are administered to 
the same area. 

It has been our custom during the past 
ten years to use such a technique in treat- 
ing metastatic cervical lymph nodes. The 
nodes in a given area are implanted with 
low intensity radium needles using the 
layer technique so that the minimum effec- 
tive dose amounts to 6,000 gamma roent- 
gens given in a period of 168 hours. While 
the needles are in place a dose of 350 r, 
measured in air, is administered daily to the 
same area using 200 kv. roentgen-ray 
equipment until a total of 2,100 r has been 
administered in a period of 144 hours. The 
minimum threshold erythema dose given 
with radium amounts to 3.2 and that 
calculated for the roentgen-ray dosage at 
a depth of 2.0 cm. below the surface is 2.0 
T.E.D. However, we know that the effect on 
skin is less than the sum of these two figures 
and for that reason the massive dosage can 
be safely given. The real problem is the de- 
termination of the effect produced on the 
cancer cells in the lymph nodes and at 
present I know of no way in which this 
effect may be accurately estimated. It 1; 
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evident, then, that our methods of mensur- 
ation are crude and inaccurate and badly 
in need of revision and improvement. 

In conclusion, may I say that radiation 
therapy is still a rich field for investigation 
and study and that its promising ramifica- 
tions should be more thoroughly and inten- 
sively studied before we revert entirely to 
radical surgery or place our trust in magic 
new chemicals which have as yet little to 
recommend them. 


3501 Gaston Ave. 
Dallas, Texas 
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PHYSIOBIOLOGY AND GENERAL MANAGEMENT 
OF CHRONIC ULCERATION OCCURRING 
AFTER IRRADIATION* 

By HOWARD B. HUNT, M.A., M.D., and DONALD H. BREIT, M.S., M.D. 
From the Department of Radiology, University of Nebraska, College of Medicine 


OMAHA, NEBRASKA 


REVIEW of the factors which con- 


tribute to the necrosis and repair of 


tissue will aid in evaluating faulty healing 
after radiotherapy and in directing the 
management of radiodermatitis according 
to physiological concepts. Radiodermatitis 
was first reported by Marcuse” in 1896. The 
histopathological changes associated with 
radiodermatitis and post-irradiation necro- 
sis have been well summarized by Wol- 
bach,*® Ewing, and Warren.*® Irradiation 
modifies tissues, not only through direct 
injury to cells,® but also by reduction of 
blood supply,” and replacement of original 
cells by hyalinized connective tissue. 

The physiological disorders and injurious 
agents which promote cellular necrosis may 
be grouped as follows: (1) constitutional 
disease, (2) devascularization, (3) infection, 
(4) devitalization and sequestration, (5) 
trauma, (6) inadequate regeneration, and 
(7) residual neoplasm. Cellular death re- 
sults primarily from anoxia and direct 
injury. Constitutional disorders lower the 
threshold of susceptibility and impair heal- 
ing. Necrosis is extended primarily by infec- 
tion of devitalized Deficient re- 
generation results primarily from impaired 
circulation, interposed sequestrating or 
neoplastic tissue, and to some extent from 
depressed mitosis resulting from senility 
and cytological derangement.® 


tissue. 


CONSTITUTIONAL DISEASE 


Constitutional disease impairs the nu- 
trition of tissues and lowers resistance to 
infection.”:* Malnutrition. uncontrolled dia- 
betes, thyroid disease, nephritis, senility, 
cardiovascular disease, syphilis, chronic 
infectious processes, and anemia depress 


vitality and interfere with wound repair. 
These systemic disorders should be cor- 
rected, if possible, in the patient receiving 
intensive radiotherapy. Hypoproteinemia 
and deficiency of vitamin C retard healing 
and should be corrected by adequate diet or 
food supplements.”* The incidence of hypo- 
proteinemia among cancer patients is esti- 
mated at 30 to s0 per cent,'® being most 
reduced in cancer of mouth, throat and 
gastrointestinal tract. Anemia aggravates 
anoxia in tissues already suffering from im- 
paired circulation, and tissue repair is 
promoted in such regions by elevation of 
hemoglobin to normal levels through trans- 
fusion and appropriate medical therapy. 
DEVASCULARIZATION 

Circulatory deficiency increases the prob- 
ability of post-irradiation necrosis. The de- 
ficiency may be constitutional, as in the 
case of arteriosclerosis, syphilis or anemia; 
regional, as in the case of ligation of arterial 
trunks; or local, as from contracting scar 
tissue, thromboses, edema and endarteritis. 
In case the oxygen delivered to tissues by 
the circulating blood falls below critical 
requirements, necrosis will occur and repair 
will be impossible. Reduction of vascularity 
by ligation of regional vessels or endarteri- 
tic changes from previous radiotherapy 
increases the incidence of post-irradiation 
necrosis. The small vessels are most sus- 
ceptible to injury and occlusion by irradia- 
tion, and the incidence of post-irradiation 
necrosis is definitely higher in regions where 
the blood supply is limited to small vessels, 
as in the case of a shallow layer of soft 
tissue stretched over bone as on the back 
of the hand, across the temporofrontal 


* Preliminary review presented at the Joint Meeting of the American Roentgen Ray Society and the Radiological Society of North 


America, Chicago, IIl., Sept. 24-29, 1944. 
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area, and over the bridge of the nose. Such 
regions lack penetrating vessels through 
their base, and vascularity is dependent 
entirely upon a network of small vessels 
entering through the peripheral margin. 
The vascular changes produced by irradi- 
ation are injury to endothelium of vessels 
leading at first to hyperemia with exudation 
and edema and subsequent thromboses 
of some smaller vessels. The later changes 
are occlusive endarteritis and vascular con- 
striction by connective tissue prolifera- 
tion.”’ Vascularity of irradiated tissues is to 
be preserved as far as possible by the 
avoidance of unnecessary surgery and re- 
duction of infection. Daland® emphasizes 
that post-irradiation necrosis may be pre- 
cipitated by ligation of large vessels sup- 
plying a previously irradiated area. In the 
timing of radiotherapy it is desirable to 
complete the full course of irradiation be- 
fore the blood supply becomes reduced by 
occlusive changes from the initial treat- 
ment. Any previously administered course 
of irradiation greatly increases the hazard 
of necrosis following subsequent radio- 
therapy given over the same area. It is 
therefore particularly desirable that the 
first course of radiotherapy shall be ade- 
quate for the eradication of carcinoma. 
It would be desirable to increase the cir- 
culation of blood through areas of post- 
irradiation necrosis, but relatively little 
can be done to effectively dilate endarter- 
itic vessels. Leriche and Fontaine®’ have 
advocated peri-arteriolar sympathectomy 
and report healing in 12 of 27 cases so 
treated by themselves and other surgeons. 
Erythema during the initial phases of radio- 
dermatitis accelerates its onset and ag- 
gravates its severity. 
erythema can be employed only during the 
subsiding and chronic phase of radio- 
dermatitis. Although ultraviolet blistering 
will at times precipitate ulceration in 
atrophic irradiated skin it has been advo- 
cated by Eidinow™ and others in the treat- 
ment of post-irradiation necrosis. Infrared 
and local heat produce erythema and pro- 
mote vasodilatation to some extent, but the 
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elevated temperature has the undesirable 
effect of increasing the metabolic require- 
ments of tissue, thereby aggravating rather 
than benefiting the anoxia. Cold packs, 
therefore, are usually more beneficial than 
hot packs in the treatment of radioderma- 
titis and post-irradiation necrosis. Estrin 
ointment has been credited by Moseley” 
with benefiting radionecrosis by production 
of erythema. Removal of the periphery of a 
post-irradiation ulcer by cautery or exci- 
sion may provide a more adequate blood 
supply through elimination of the occluded 
terminal vessels from about its periphery. 
Furthermore, regeneration then may be 
possible from the newly exposed vessels, 
whereas the old terminal vessels were so 
damaged as to be incapable of regeneration. 
INFECTION 

Infection is the most destructive influ- 
ence in the progressive necrosis of devital- 
ized tissue following irradiation. Bacteria 
invade the devitalized cells and thrive in 
the necrotic debris. Persisting infection 
aggravates circulatory deficiencies through 
thrombosis, edema and scar tissue forma- 
tion. Severe pain also results from the ex- 
posure and compression of nerve endings. 
Infection may be residual from an infarcted 
septic neoplasm or enter the subcutaneous 
tissues by way of prolonged exposure 
through persistent ulceration. Delayed 
healing is to be anticipated with lesions 
over 5 cm. in diameter, in areas of poor 
vascularity, in regions exposed to excess 
moisture and contamination as about the 
perineum, and in the case of lesions in- 
volving bone or cartilage. Previously well 
healed irradiated areas frequently develop 
necrosis following the entrance of infection 
through a small break in the skin or mucous 
membrane. Infection of subcutaneous tis- 
sues is to be prevented primarily through 
prompt healing within six to ten weeks after 
irradiation and continued intactness of the 
skin beyond that time. 

Established infection occurring within a 
necrotizing carcinoma or in devitalized 


tissue may be benefited by the application 
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of bacteriostatic or antibiotic drugs.”6*!*? 
Sulfanilamide is the most soluble of the 
sulfonamides, but it is not effective against 
staphylococci nor anaerobic streptococci. 
Sulfathiazole is relatively insoluble, but is 
much more effective against staphylococci. 
Micraform sulfathiazole is effective when 
applied as a sterile powder, in an emulsion, 
or as a § to 10 per cent ointment in a water 
soluble base. The bacteriostatic effect of 
sulfonamides is inhibited by pus or necrotic 
tissue. The sulfanomides are relatively in- 
expensive and their action is prolonged. 
Allergic susceptibility to sulfonamides may 
develop a vesicular rash with aggravation 
of the radiodermatitis. 

Penicillin is effective against the anae- 
robic streptococci as well as against the 
staphylococci and other organisms affected 
by the sulfonamides. Furthermore, peni- 
cillin is effective in the presence of necrotic 
tissue. Since its effectiveness persists for 
only a few hours, it must be repeatedly 
replenished every two hours. It is best 
applied as a wet dressing of 200 units of 
penicillin per cubic centimeter of normal 
saline. Streptomycin is preferable to sul- 
fonamides and penicillin only when infec- 
tion is due to the gram negative bacilli. 
Tyrothricin, like penicillin, is effective 
against gram positive bacteria, including 
staphylococci and anaerobic streptococci. 
It is more persistently effective than peni- 
cillin, but is inactivated by saline. It is 
useful as a topical application 0.5 to 1 mg. 
per cubic centimeter of distilled water. It is 
also available in a hydrophilic ointment, 
tyroderm (Sharp and Dohme). Tyrothricin 
is without effect by mouth and is dangerous 
when given intramuscularly or intrave- 
nously. In general, tyrothricin provides a 
very satisfactory antibiotic wet dressing 
except when the infection is due to gram 
negative bacilli. 

The shorter ultraviolet range is super- 
ficially bactericidal, but lacking in pene- 
tration. The application of alcohol and 
other cytocidal antiseptics is contraindi- 
cated, since it causes further injury to 
tissues and inhibits regeneration. 
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DEVITALIZATION AND SEQUESTRATION 

Devitalized tissues usually survive or 
persist without troublesome complications 
as long as infection is excluded by an intact 
skin or mucous membrane. Bone and carti- 
lage in particular, and fascia to some extent, 
are subject to devitalization and delayed 
sequestration. After intensive irradiation 
the osteoblasts and osteocytes disappear, 
leaving empty lacunar spaces in bone.** 
Final necrosis and sequestration result from 
secondary infection to which the irradiated 
bone, cartilage and fascia are more suscept- 
ible due to their poor vascularization and 
devitalized state. Devitalized tissue inter- 
feres with repair through acting as a foreign 
body interposed between regenerating vital 
cells, thereby thwarting the vascularization 
and bridging of viable tissue. Devitalized 
tissue invites infection, serving as a culture 
medium and repository for bacteria. 

The management of devitalized tissue 
consists of first, the prevention of seques- 
tration by exclusion of infection, and later, 
the elimination of necrotic tissue when 
sequestration has occurred. An intact skin 
or mucous membrane is the only real pro- 
tection for these devitalized tissues against 
infection. Post-irradiation osteomyelitis 
and sequestration of the mandible can be 
avoided frequently by the extraction of all 
teeth from the area irradiated prior to or 
during the administration of radium ther- 
apy. Osteomyelitis of the jaw is notoriously 
frequent when teeth are extracted three 
months to six years following intensive 
irradiation. Since bone or cartilage invaded 
by cancer from the skin or mucous mem- 
brane commonly develops infection follow- 
ing eradication of the cancer by radio- 
therapy, surgical resection warrants con- 
sideration in the treatment of such cases. 

Tissues which have been fully devitalized 
by the progress of infection partially sepa- 
ate, and the elimination of this sequestrat- 
ing tissue becomes a problem. In the case 
of the jaw bone, it is customary to await the 
slow development of spontaneous cleavage 
and loosening of the devitalized fragments. 
The interval for sequestration of bone can 


) 
; 
; 
‘ 
; 
? 


12 Howard B. Hunt and Donald H. Breit 


be shortened by electrocoagulation of the 
devitalized area.‘ Bone fully devitalized by 
heat will sequestrate after three to six 
months, whereas six months to three years 
may be required for the spontaneous elim- 
ination of bone devitalized by irradiation 
and infection. An osteomyelitic portion of a 
rib or costal cartilage may be excised. 
Chondritis involving the auricle of the ear 
or ala nasi is most expeditiously managed 
by excision of the diseased cartilage for 
prompt healing and relief of pain. Amputa- 
tion may be indicated at times for osteomy- 
elitis with or without residual neoplasm 
persisting after intensive irradiation of an 
extremity for sarcoma. Chemical debride- 
ment by one of the various oxidizing or 
lytic agents is of some value in the removal 
of necrotic soft tissue. Shreds of fascia and 
hyalinized soft tissues can usually be ex- 
cised without anesthesia. Activated zinc 
peroxide oxidizes and eliminates necrotic 
soft tissues when applied according to the 
technique of Sunderland and Binkley.* 
Oxidation by nascent chlorine may be 
effected with 2.5 per cent sodium hypo- 
chlorite as advocated by Windeyer.*® Azo- 
chloramide provides a more convenient and 
less irritating medium for dakinization. 
The surrounding skin must be carefully 
protected to avoid irritation with the con- 
tinued use of zinc peroxide or Dakin’s 
solution. Brown, McClintock and Neary’ 
advocate a sterile powder composed of 
three parts of urea to one part sulfonila- 
mide. Urea must be discontinued as soon as 
the necrotic tissue has been resolved since 
it inhibits regeneration of tissues. Allantoin, 
2 per cent, with sulfonilamide, 10 per cent, 
in a hydrophilic base is advocated by 
Finzi'® and by others.'*** They claim elim- 
ination of loose necrotic tissue with no in- 
terference with regeneration. Schweitzer*® 
advocates digestion of the necrotic tissue by 
pancreatic hormone. 

In summary, azochloramide, allantoin or 
urea appears useful in the elimination of 
superficial necrotic tissue. Activated zinc 
peroxide is more effective, but requires 
more care in its application. 
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TRAUMA 


Trauma promotes necrosis primarily 
through the introduction of infection and to 
a smaller extent through direct cellular in- 
jury, devitalization of tissue, and reduction 
of circulation. Low-Beer and Stone”! found 
delayed or recurrent post-irradiation necro- 
sis to have been precipitated by minor 
trauma in nearly all cases. We use the term 
“trauma” in its broadest sense to include all 
injurious agents, whether actinic, thermal, 
chemical or mechanical. Healed, previously 
irradiated areas may break down and ulcer- 
ate following injury by sunburn, freezing, 
abrasions, jagged teeth, dental extraction, 
caustic drugs or surgical procedures. Sharp, 
jagged or protruding teeth are to be 
smoothed off or extracted. Blistering sun- 
burn is avoided by a proper hat and pro- 
tective ointment. Exposed areas should be 
shielded against frigid weather. The hands 
of outdoor workers should be protected 
against abrasions and weather by gloves. 
The avoidance of unnecessary trauma is a 
primary essential in the management of 
irradiated skin.® 


INADEQUATE REGENERATION 


The regenerative capacity of tissue is 
affected by the general health of the 
patient, regional and local circulation, 
presence or absence of infection, inter- 
position of sequestrating or neoplastic 
tissues, and the cytolytic effect of trauma as 
already discussed. In addition, age, irradi- 
ation, and other factors produce cytological 
derangement unfavorable to mitotic divi- 
sion and crderly growth.® Intensively irra- 
diated skin has diminished capacity for 
regeneration as indicated by degeneration 
of the basal membrane, loss of rete pegs, 
atrophy of the epidermis, and hyalinization 
of the corium.*® An extensive epithelial 
defect such as occurs after the eradication 
of a large cancer, § cm. or more across, 
would tax the regenerative capacity of even 
normal epithelium, and may exhaust the 
regenerative capacity of irradiated tissue. 
The growth of epithelium across the ulcer 
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bed residual from an extensive cancer is 
further interfered with by associated in- 
fection. edema, devascularization and scar 
tissue. These combined factors definitely 
increase the incidence of persisting necrosis 
following the destruction of large cancers by 
irradiation. We advocate surgical closure of 
large defects which threaten to exhaust the 
regenerative capacity of the skin for pre- 
vention of infection, preservation of the 
underlying tissues, and provision of more 
durable skin as a barrier against trauma. 


RESIDUAL NEOPLASM 


Residual or recurrent cancer will cause 
persistent ulceration which may be mis- 
taken for simple post-irradiation necrosis 
until its true nature is revealed by biopsy. 
Residual cancer acts as a barrier preventing 
closure of the area by epithelium. Further- 
more, the area of ulceration gradually en- 
larges with the infiltrative extension of the 
disease and infarctive necrosis within the 
neoplasm. Cancer residual in an irradiated 
area presents a far more difficult problem 
than uncomplicated post-irradiation necro- 
sis. The cancer must be eradicated before 
consideration can be given to closure of the 
defect. Further radiotherapy will probably 
be followed by persistent ulceration due to 
the already impaired circulation. The re- 
sidual carcinoma is better eliminated by 
electrosurgery," or resection rather than 
by further irradiation in most cases, pre- 
paratory to surgical closure. 


RADIOBIOLOGY OF CELLULAR NECROSIS 
AND TISSUE REPAIR 


The extent of biological changes pro- 
duced in tissue by irradiation is graduated 
according to radiosensitivity of cells and 
governed by the cumulative absorption of 
radiant energy.® Tissues receiving the small- 
est effective dosage suffer minor reparable 
injuries. Larger doses cause inhibition of 
function and depression of mitosis. Still 
larger dosage produces chromatin derange- 
ment, vacuolation of cytoplasm, and dis- 
solution of cell wall, ending ultimately in 
cellular disintegration and death. In general, 
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neoplastic tissue is somewhat more vulner- 
able to irradiation than normal tissue due 
to the higher metabolic requirements and 
less effective repair of neoplastic tissue. 

The therapist endeavors to apply radia- 
tion so as to destroy cancer with the mini- 
mal exposure of normal tissues and to so 
time and modify irradiation as to promote 
recovery of the normal tissues. Exposure of 
normal tissue is minimized by surface 
shielding and by regulation of depth dosage. 
The relative depth dosage is adjusted 
according to the extent of infiltration by 
the tumor through variations in wave- 
length, adjustments of distance, and allow- 
ances for scattering according to the wave- 
length and size of the area. Cancer can be 
effectively destroyed with radiation accord- 
ing to a variety of time schedules, such as a 
massive single dose, an attenuated single 
dose, a concentrated fractionated course, or 
by a protracted fractionated course of 
therapy." Recovery of normal tissues is 
influenced differently by these various time 
relations of therapy.! The repair of healthy 
tissues seems favored by fractionated 
treatment delivered within a period of a 
few days or a few weeks and by a relatively 
low intensity of administration. A single 
massive dose of high intensity usually 
results in prompt initial healing, but pro- 
gressive scarring and atrophy do become 
more evident after a few years. We have 
seen post-irradiation breakdown of the skin 
with minor trauma more commonly follow- 
ing single massive dose therapy than after 
treatment of attenuated intensity, as in the 
case of radium or after fractionated therapy 
in the case of roentgen rays. On the other 
hand, unduly protracted fractionated 
therapy given over a period of months has 
the disadvantage of effecting an undesirable 
decrease in vascularity from the initial 
therapy by the time the final radiodermati- 
tis appears, with consequent impairment of 
healing and increased susceptibility to in- 
fection and necrosis.”® A subsequent course 
of irradiation always incurs a definitely 
higher hazard of post-irradiation necrosis 
than does the primary course. Cooper and 
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Robertson® found that 60 per cent of their 
cases of post-irradiation ulceration had 
more than one course of treatment. They 
noted a high incidence of ulceration follow- 
ing contact therapy, probably related to 
repeated treatments given for persisting 
subcutaneous neoplasm and possibly to the 
high intensity of administration. 

It is difficult to ascertain to what extent, 
if any, shorter wavelengths favor the recov- 
ery of healthy tissues as compared with 
longer wavelengths when delivered in 
dosages having equivalent cancericidal 
effect. The limited advantage of ultra-high 
voltage roentgen therapy most probably 
results from the lower intensity of adminis- 
tration and the relatively greater depth 
dosage rather than from any differential 
specificity of wavelength. Radium therapy 
is applied in. relatively low intensity and 
with less irradiation of underlying tumor 
bed. 


EXPERIMENTAL OBSERVATIONS ON 
MANAGEMENT OF ACUTE RADIO- 
DERMATITIS 


The following animal experiments were 
conducted by us to test the effect of various 


applications on the onset and severity of 


radiodermatitis. A single dose of 2,850 
roentgens in air, 80 kv. (peak), no filter, 
was applied through a 2 by 2 cm. portal to 
the dorsum of both ears of 10 rabbits. The 
left ear was used asa control,no applications 
being made to it. The agent or medication 
being tested was applied to the right ear 
daily for two months. The materials applied 
were tap water, mineral oil, aquaphor, 10 
per cent boric acid ointment in petrolatum 
5 per cent sulfathiazole in water soluble 
base, zephiran chloride 1:5000, calamine 
lotion with 1 per cent phenol, sulfanilamide 
powder, and Johnson’s baby powder. The 
period required for epilation varied from 
five to twenty-four days, but appeared 
simultaneously on the control and treated 
ear of each rabbit. The interval for appear- 
ance of erythema on the untreated ears 
varied from thirteen to thirty days, averag- 
ing twenty-two days as compared with an 
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average of eighteen and one-half days for 
the treated ears. Erythema appeared on the 
treated ears in the following order: aqua- 
phor in five days; sulfathiazole ointment, 
eight days; mineral oil, ten days; calamine 
lotion with phenol, fourteen days; and 
boric acid ointment, seventeen days. In no 
case did erythema appear first on the un- 
treated ear, and the reaction was usually 
most severe on the treated ear. Reactions 
were not accelerated or aggravated by such 
applications as Johnson’s baby powder, 
sulfanilamide powder or zephiran chloride 
1 :5000. Greasy or oily preparations acceler- 
ated the onset of reaction, probably by 
maceration, chemical irritation and reten- 
tion of bacteria with promotion of infection. 
Trauma, incidental to repeated applica- 
tions, undoubtedly played some part in 
accentuating the reaction. The healing 
phase was not followed in detail, but in 
general, the untreated ears healed as 
promptly or sooner than did the medicated 
ears. 
MEDICAL TREATMENT OF 
RADIODERMATITIS 


Treatment of the skin following irradia- 
tion differs considerably in the different 
phases of reaction. In the early phase before 
vesiculation, the skin reaction is minimized 
by keeping it dry and applying no ointment 
or greasy substances. This opinion is based 
on the above animal experimentations and 
upon our clinical observations. The impor- 
tance of keeping the skin dry and avoiding 
ointments has been emphasized by Win- 
deyer*®® and by Finzi." Finzi advocates the 
use of talc, starch powders, calamine or 
zinc. A bland non-irritating powder, such 
as Johnson’s baby powder, seems to reduce 
itching and lessen irritation by clothing. 
Areas covered by sterile dry gauze 


throughout the period of treatment have 
usually shown minimal reaction, according 
to our observations. All trauma should be 
avoided, such as scratching, ultraviolet, 
heat, irritating medications, etc. Re-appli- 
cation of adhesive to treated areas accentu- 
ates dermatitis, particularly in those pa- 
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tients who are sensitive to adhesive. Rub- 
bing of the skin, as by a collar on the neck, 
frequently aggravates a dermatitis in that 
area, making it desirable to keep the gar- 
ments loose and to place a layer of clean 
gauze over the treated area beneath the 
source of irritation. 

The vesiculating phase of radiodermatitis 
invites infection. It is benefited by a bland 
wet dressing, such as normal saline or 
Burow’s solution. The wet dressing 
cleanses the area by removal of exuded 
serum, desquamated skin, and other cul- 
ture media. In case vesiculation is compli- 
cated by frank infection, sulfathiazole 
emulsion or one of the antibiotics,”® such as 
penicillin or tyrothricin (0.§ mg. per cc.) in 
distilled water is advantageous. Streptomy- 
cin would be more effective in areas in- 
fected by gram negative bacilli. Moisture 
can be retained in the dressing by covering 
it with a rubber dam or cellophane. Expo- 
sure to the air between application of wet 
dressings seems to favor healing. Ointments 
applied to the area should have a water 
soluble base in order that they can be 
thoroughly removed with the wet packs. 
Nivea creme, alvagel, sulfathiazole creme, 
or tyrothricin ointment may be spread on 
sterile dressings before application in order 
to facilitate removal later. Necrotizing soft 
tissue can be eliminated to some extent 
through chemical debridement by allantoin 
2 per cent, urea, azochloramide or activated 
zinc peroxide. 

The medical treatment of ulceration per- 
sisting or recurring following radiotherapy 
has in the past been rather undependable. 
Various topical applications of poorly 
understood action and indeterminate effect 
have been advocated. Although ultraviolet 
therapy accentuates an acute radiodermati- 
tis and blisters the atrophic skin of a chronic 
dermatitis, it has been used with some 
success in the treatment of postirradiation 
ulcers. Eidinow” reported improvement in 
85 per cent of 74 cases following application 
of 10 e.d. of ultraviolet repeated at four- 
teen day intervals with coverage in the 
meanwhile by sterile adhesive. The bene- 
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ficial effect probably results from bac- 
tericidal action, superficial cautery, and 
some dilatation of vessels, but it leaves 
much to be desired. Electrocautery with 
a high frequency current promotes re- 
pair in small areas of ulceration through 
elimination of necrotic material and ex- 
posure of healthier epithelial and vascular 
tissue for regeneration. Fulguration is 
useful in the elimination of telangiectases.‘ 
Aloe vera leaf and alvagel have been used 
in the treatment of radiation ulcers since 
1935, when introduced by Collins.*? Chloro- 
phyll ointment has been used in the treat- 
ment of post-irradiation reaction.'® It aids 
in the deodorization of wounds, and is said 
to promote regeneration. Fstrin ointment 
has been used by Moseley” in 7 cases of 
post-irradiation ulcer with healing in 2 
cases. Estrin supposedly promotes vasodila- 
tation and epithelial regeneration. It would 
seem to have some promise physiologically 
in the treatment of perineal ulceration in 
women. 


RADON OINTMENT IN RADIONECROSIS 


Radon ointment is reputedly the most 
effective non-surgical method for the treat- 
ment of post-irradiation ulcers,*17 
although we have had insufficient experi- 
ence with this method to permit any per- 
sonal evaluation. Radon ointment heals 
post-irradiation ulceration, provided it does 
not extend to bone or contain residual 
neoplasm.**!*7 The method was first re- 
ported by Fabry” in 1925, but it has been 
developed primarily by Uhlmann. Uhl- 
mann reported a series of 70 cases with 
satisfactory healing in 68. Cooper and 
Robertson’ reported 69 cases of post-irradi- 
ation ulceration, of which 41 healed com- 
pletely and 8 were improved under radon 
ointment therapy. Failure of the other 20 
cases to improve was due to residual carci- 
noma. Low-Beer and Stone”! report 28 cases 
with full healing in 19; of the remaining 9 
cases 4 were improved, 3 had residual 
carcinoma, I involved bone and radon was 
discontinued in I case. 

The technique for applying radon oint- 
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ment* effectively is described by Uhlmann, 
by Low-Beer and Stone,”! and by Cooper 
and Robertson.* Radon gas is absorbed in 
vaseline in concentrations equivalent to 50 
to 100 electrostatic units per gram of vase- 
line. It must be applied at the appointed 
time, since it undergoes deterioration to 
half its value in about four days. The oint- 
ment is applied by a spatula directly over 
the ulcerated area and is immediately 
covered with a piece of rubber dam, latex 
cap, oiled silk or cellophane, extending } 
inch beyond the margins of the ulcer. This 


is sealed in place by overlapping strips of 


adhesive or scotch tape to prevent the es- 
cape of emanation into the air, and is left in 
place for eight hours. The treatment is 
repeated after an interval of seven days. 
The area is covered by boric acid ointment 
between applications. A favorable lesion 
may heal after two to four applications, 
while a more intractable lesion may require 
ten to sixteen applications.”! The radon 
bulb, delivering primarily beta radiation, 
was used by Duffy" in treatment of small 
keratoses and ulcers. 

The mechanism whereby radon effects 
its benefit is not understood. Fricke and 
Williams" suggest that the effect may be 
from isotopes created in the area through 
nuclear bombardment by alpha particles. 
The emission is primarily alpha and to some 
extent beta radiation. Alpha rays are said 
to be one hundred times as destructive as 
beta rays,** and although the effective 
penetration is limited to 0.1 mm., the radon 
gas does seem to penetrate through the 
tissues by diffusion. Radon treatment does 
promote, in some way, vascularization and 
epithelial regeneration. Low-Beer and 
Stone usually noted an erythema after the 
third or fourth week. 

SURGICAL TREATMENT 


The availability of competent surgical 


collaboration within our Department of 


Radiology through Dr. Breit has led us to 
frequently employ surgical repair. Radon 


* The ointment is procurable from the Canadian Radium and 
Uranium Corporation, 726 Federal Street, Chicago, Illinois. 
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ointment might have been utilized had it 
likewise been as freely available to us. 
Surgical management,’ however, is indi- 
cated in the presence of sequestrating bone 
and cartilage and for the elimination of 
residual or recurrent neoplasm. Surgical 
repair of a large ulcer usually provides more 
prompt exclusion of infection and more 
durable closure of skin than is to be antici- 
pated following spontaneous repair unde 
medical therapy. The general problem, 
surgical techniques and the adaptation of 
available methods of repair to particular 
regions and problems will be discussed in a 
following presentation. 


SUMMARY 


The influences which may contribute 
to persistent or recurrent ulceration follow- 
ing irradiation are: (a) constitutional 
disease—for example, hypoproteinemia, 
vitamin C deficiency, allergy, anemia, 
arteriosclerosis, uncontrolled diabetes and 
syphilis; (b) poor blood supply ae 
the cause be systemic, regional, surgical, « 
irradiational; (c) infection of devitalized 
tissue; (d) foreign body action of devitalized 
bone, cartilage or fascia; (e) trauma- 
whether actinic, thermal, mechanical 
chemical; (f) inadequate regeneration of 
tissue due to nutritional disorders or 
depression of cellular proliferation; (g) 
extensive lesions which exhaust regenera- 
tive capacity; and (h) residual or recurrent 
neoplasm. 

The occurrence of necrosis following 
irradiation is to be reduced by promotion of 
general health, provision of proper nutri- 
tion, preservation of blood supply, control 
of infection, protection against trauma, 
treatment of lesions while small, and 
elimination of cancer by the first course of 
therapy as far as possible. 

3. Experimental studies on acute radio- 
dermatitis in rabbits showed onset to be 
delayed and severity reduced by avoidance 
of greasy applications during the prevesicu- 
lar phase, although the reaction was not 
aggravated by water or dry powder. 

4. Clinical observations suggest that the 
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vesicular phase is benefited by sterile bland 
wet dressings and exposure to the air. A 
bland hydrophilic ointment or powder pre- 
vents adherence of dressings and reduces 
itching. 

s. Infection is reduced by (a) lessened 
severity of radiodermatitis, (b) exclusion of 
bacteria by prompt closure of skin, (c) 
elimination of exudate and surface media by 
irrigations or wet dressings, (d) restraint of 
bacterial growth by bacteriostatic and 
antibiotic drugs. 

6. Necrotizing tissues can be variously 
eliminated through: (a) oxidation by 
azochloramide or activated zinc peroxide, 
(b) chemolysis by allantoin or urea, (c) 
destruction by cautery with curettement, 
and (d) removal by excision or amputation. 

Regeneration of epithelium is most 
effectively promoted by radon ointment, as 
advocated by Uhlmann and corroborated 
by others. 

8. The general advantages, specific indi- 
cations and essential details of surgical 
treatment of ulceration and deformity 
occurring after radiotherapy is presented in 
a subsequent publication. 

9. Furthermore, it will be shown there 
that persisting or recurrent ulceration 
occurring after proper radiotherapeutic 
eradication of cancer is attributable pri- 
marily to inadequate recuperability of the 
tumor bed with precipitating trauma and 
infection rather than excessive total irradi- 
ation. 

University of Nebraska 
College of Medicine 
Omaha, Nebraska 
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A MASTER FACIAL CAST FOR RIGID PORTAL DELIM- 
ITATION IN ROENTGEN THERAPY OF CANCER 
ABOUT THE FACE 


By GORDON CASTIGLIANO, 


M.D., F.A.C.S. 


American Oncologic Hospital 


PHILADELPHIA, 


HE importance of precise technique 

in roentgen therapy is accepted as 
axiomatic. Just what constitutes precise 
technique, however, is quite a variable mat- 
There are those who deliver roentgen 
irradiation to cancer of the skin through 
cylinders in direct contact with the face. 
There are others who fashion a lead cut-out 
and apply the cylinder to the opening in the 
lead sheet. It is not the purpose of this 
paper to discuss the merits of one method 
over the other. The latter method is that 
approved by the author. However, lead 
cut-outs as they are ordinarily used fit the 
patient’s part so poorly that the resultant 
unstable portal often defeats the purpose 
for which it is used. In the experience of this 
clinic, measured by present standards, 
direct application of cylinders or the use of 
poorly fitting, roughly fashioned shields 
can hardly be considered precision therapy. 
Success in treating with roentgen rays 
certain complicated lesions of the skin of 
the face and of the oral cavity depends to a 
great degree on proper portal size, exact 
reduplication of technique, treatment after 
treatment, protection from undesired ir- 
radiation, The difference between 
success and failure can often be traced to 
the therapist’s ingenuity, or lack of it, in 
devising safe and adequate means of de- 
livering therapy to a rigidly controlled 
portal. The novice interested in radiation 
therapy too often feels that the only sig- 
nificant data necessary to the proper treat- 
ment of a given case are the dosage factors 
and total dosage to be employed. This is 
knowledge easily acquired. More difficult of 
acquisition, and much more important, is 
the development of the skill in treatment 
planning which is so necessary if the de- 
sired total dose is to be delivered safely to 
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the exact area intended. This applies to 
tumors in any situation, but is of greater 
importance when considered in relation to 
epidermal carcinoma because of the rela- 
tively small portals used. The treatment of 
cancer of the skin is too often regarded and 
professed to be a simple problem by men of 
wide experience. This view frequently 
misleads those of meager experience to 
believe that skin cancer is a problem simple 
enough to be managed by anyone. Forty 
per cent of cancers of the skin seen in this 
clinic have received previous unsuccessful 
treatment elsewhere.! It may be true that 
many cases of skin cancer are relatively 
simple problems. Yet the high percentage 
of inadequately treated cases indicates that 
many do require the most expert and pre- 
cise therapy to effect a successful result. 

It must be remembered that skin cancers 
although accessible are by no means radio- 
sensitive; many are radioresistant. The 
delivery of cancer lethal dosage to these 
resistant lesions demands precision therapy 
of the highest order. 

I believe that one of the fundamental 
factors involved in successful skin cancer 
therapy is the ability to maintain a rigid 
portal. In other words, it is essential that 
roentgen therapy is actually delivered to 
the precise area selected for treatment, 
not for one treatment, but for every treat- 
ment! How can this be done? 

Admittedly, the ideal method would be 
the preparation of a face mask of necessary 
size from a direct cast made from the face 
of each individual patient. From such a 
cast made of plaster or artificial stone a 
mask could be made which would conform 
accurately to the face contours of the 
patient. To make such a mask for every 
patient, however, is costly, time-consum- 
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Fic. 1. Several views of the Kirksite universal! face cast: 4, front view; B, side view; C, back view; D, the 
universal cast with a typical face mask swaged over it. Such a mask can be used for treating lesions of the 
lid, canthus, and nasolabial area. 
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Fic. 2. The basic face types: 4, basic square face; B, basic ovoid face; C, basic tapering face; D, face varia- 
tions in lateral view. (Courtesy of the Dental Digest and Dr. P. P. Gross.) 


ing, and altogether impracticable. 

Rigid reduplication of technique with 
adequate protection can be done most 
practically by the use of especially pre- 
pared lead face masks swaged over a 
universal facial cast* (Fig. 1). The Kirksite 

* Made of Kirksite, an alloy composed of zinc, aluminum and 


lead. The significant dimensions of the cast are as follows: 13 cm. 


from base to forehead; 13.5 cm. from base to tip of nose; g cm. 


from base to chin. The base is 1.5 cm. thick. The weight of the cast 


Is 25 poun ls. 


universal cast represents a practical com- 
promise. The subject used in the develop- 
ment of our cast was selected only after 
careful study of many face forms and repre- 
sents a composite of the three fundamental 
face types, namely, the square face, the 
ovoid face, and the tapering face* (Fig. 2). 

The process by which the cast is made is described elsewhere? 


Thé technique of manufacturing the cast will be sent to anyone 
who desires this information. 
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Fic. 3. 4, a typical case of epidermoid carcinoma involving the inner canthus and left lower lid. B, the mask 
with an awl hole centrally placed in relation to the underlying lesion. C, the mask with the opening enlarged 
only to the actual size of the lesion. The white line about the opening represents the size and shape of the 
final portal. The mark is usually made with an awl. D, final portal cut out and properly fitted. Note that a 
portion of the eye is included in the portal. 
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Experience with the Kirksite cast has 
shown the above-mentioned direct plaster 
cast technique to be entirely unnecessary. 

Despite the fact that a master or uni- 
versal cast is employed in making masks 
for all patients, not a single case has been 
encountered, either adult male or female, 
which could not be properly fitted with 
only minor alterations. Nevertheless, it 
must be conceded that in rare instances this 
mask may prove unsatisfactory. 

The face mask is made by placing a 
Sheet of lead over the Kirksite master- 


A Master Facial Cast for Rigid Portal Delimitation 


Fic. 4. 4, eye shield. The eye shields which are on 
the market today cannot be used with the masks 
herein described although some of them may be 
modified so as to be satisfactory. The holding piece 
(indicated by dotted line) on the external surface 
of the shield can be removed, leaving only a ridge 
about 2 mm. high. This ridge is canalized. (See 
opening, indicated by arrow.) A loop of heavy silk 
is pulled through, the looped end is then cut, 
making two silk strands. Each of these silk strands 
is tied, using a square knot. One of the long ends is 
cut short, allowing three guy sutures to remain, as 
shown in cut. B, special subtarsal eye shield in 
place. Three anchor sutures are retracting the 
superior eyelid to remove it from the portal. Note 
method of anchoring guy sutures. C, mask in 
position. Note that the orbit visible in Figure 3D 
is now protected by the silver lead shield. 


casting and carefully hammering the lead 
with a machinist’s ball peen hammer, so 
that the contours of the cast are transferred 
in full detail to the mask (Fig. 1D). Special 
attention is required at the bridge of the 
nose, about the nares, and the canthi of the 
eyes. The sheet lead measures 4 inch in 
thickness.* Not more than two-thirds of 
the patient’s face, preferably less, should 
be covered by the mask. It is important 

* It has been found that if lighter material is used, the hammer- 


ing process may thin out the lead to a point where protection is 
inadequate. 
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Fic. 5. 4, face mask with criginal portal; (8), field 
reduction mask. Note smaller sized portal. B, field 
reduction mask (shown in black) has been properly 
placed over the original mask. Adhesive tape 
fixation is not shown. C, reverse view of mask. The 
area in white represents the extent by which the 
field was reduced in this particular case. In certain 
types of cases the field may be reduced three or 
four times before completion of therapy. 


ic. 6. Example of a mask used in treating multiple 
cancer—in this instance, cancer of the right lower 
lid, right lateral nasal area, and left inner canthus. 
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Fic. 7. Basic equipment necessary for the preparation of masks. Note that ball peen hammers of two sizes 


are 
marked 4 is a small roll of chamois skin. 


not to exceed this percentage relationship 
for it must be appreciated that the cast 
from which the mask is made is not a per- 
fect replica of the patient’s face, and that 
significant variations in faces are most 
marked in the position of the forehead and 
lower jaw in relation to a vertical plane 
(Fig. 2D). 

After completion of the mask, it is fitted 
over the subject and the portal is cut out. 
The method employed in cutting the portal 
or opening is a variable matter. My tech- 
nique is as follows: The center of the lesion 
is carefully determined and a punch-hole is 
made by means of an awl (with the mask 
away from the patient) (Fig. 3, 47 and B); 
then this is enlarged gradually by a small 
sharp knife to the point where further in- 
crease in size can be accomplished by a 
small 6 inch tin snip and/or sharp knife. 


a heavier one for the preliminary gross work and a lighter one for the detailed work. Material 


The aperture is then increased to the ap- 
proximate size and shape of the lesion to be 
treated. The final desired portal is scratched 
about the opening by the use of an awl 
(Fig. 3C) and is gradually cut out, using a 
tin snip (Fig. 3D). It is better to under-cut, 
testing frequently, than to make the portal 
over-large. One can always increase and 
modify as necessary until satisfied that the 
portal is correct, both as to shape and size. 
One should not be disturbed if the edge of 
the cut-out is not in direct contact with the 
skin when first tested. Minor adjustments 
with a ball peen hammer, thumb pressure, 
etc. are necessary to obtain an accurate fit. 
The edges of the cut-out are carefully 
smoothed by means of a blunt instrument 
and finally rubbed with a piece of chamois 
and the mask fitted to the patient. The 
patient is made ready for treatment (Fig. 4, 


Vou. sg, No. 1 
4 
: 
= va 
$34) > 
4 
| 
£ 
‘ 
; 
5 
} 


26 S. Gordon Castigliano January, 1948 


A, B and C). Treatment is then delivered, 
using a cylinder which will more than cover 
the opening. An extra margin of cylinder of 
about 0.5 cm. to T.0 cm. is adequate. 

In the process of treatment, it may be 
desirable at some stage to reduce the size 
of the portal. This can easily be done in the 
following manner: A piece of sheet lead is 
used, preferably 1/32 inch in thickness, 
and of a size which will overlap the opening 
already present by 2 or 3 cm. The lead is 
placed on the universal cast at the site of 
the present portal and hammered into the 
contour of the part. The desired portal of 
reduced size is cut out, the reduction mask 
fitted to the main mask, adjusted by thumb 
pressure, and taped into position (Fig. 5, 
A, B,Cand D). 

A mask once used need not be discarded 
as it may be employed for a patient who 
presents himself with a lesion of the op- 
posite side, or, for that matter, in any 
situation which does not encroach upon the 
cut-out already present (Fig. 6). 

Prior to the use of this cast, more than 
an hour had been devoted in devising 
shields in certain cases. Today, these 
masks can be hammered out by residents or 
technicians and an adequate supply can 
always be at hand (Fig. 7). 

The method of portal delimitation de- 
scribed greatly simplifies treatment in 
offices where therapists strive for precise 
treatment portals in regions such as the 


lids, canthi, and nese. This method can 
also be used in planning portals for treat- 
ment of carcinoma elsewhere—for example, 
intraoral carcinoma, carcinoma of the ac- 
cessory sinuses, and carcinoma of the nasal 
cavity. 


SUMMARY 


A technique for rigid portal control 
by the use of specially prepared lead masks 
swaged over a universal facial cast made 
of zinc, aluminum and lead (Kirksite) is 
presented. The method simplifies roentgen 
therapy, improves technique, and requires 
no special skill to master. The cast can be 
made by enlisting the aid of a dentist in- 
terested in moulage work. It is possible 
that a similar master cast may be pur- 
chased, already made, in the near future. 
American Oncologic Hospital 


Powelton Ave. at 33rd St. 
Philadelphia 4, Pa. 
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HERNIATION OF THE CEREBRAL VENTRICLES* 


By CHARLES R. PERRYMAN, M.D., D.Sc. (MED.), and 
EUGENE P. PENDERGRASS, M.D. 


PHILADELPHIA, PENNSYLVANIA 


HERE are four regions in the cerebral 

ventricular system which tend to 
“blow out” or herniate when the cerebro- 
spinal fluid flow has been blocked within the 
ventricular system. These regions are the 
anterior and the posterior walls of the third 
ventricle, the posteromedial floor of the 
lateral ventricle near the origin of the tem- 
poral horn, and the superior portion of 
the fourth ventricle. It is apparent that the 
latter three areas are in close proximity and 
it will be shown that despite their different 
origin they are similarly located when fully 
developed. 

For many years those who have been in- 
terpreting roentgenograms made after the 
procedure of ventriculography have noted 
unusual enlargement of the third ventricle 
in obstructive internal hydrocephalus. Di- 
latation of the anterior wall of the third 
ventricle into the cisternae chiasmatis and 
interpeduncularis is observed frequently. 
This type of dilatation is usually most 
marked in the regions of the optic and in- 
fundibular recesses (Fig. 12, 20 and 22). It 
is well recognized clinically that this type 
of hydrops of the third ventricle causes 
pressure upon the upper surface of the optic 
chiasm which may lead to a bitemporal 
blindness.‘ 


POSTERIOR HERNIATION OF THE 
THIRD VENTRICLE 


Dilatation and subsequent herniation of 
the posterior wall of the third ventricle into 
the cisterna ambiens and through the in- 
cisura tentorium has received little atten- 
tion. Childe and McNaughton! in 1942 and 
Pennybacker and Russell’ in 1943 each re- 
ported a case of herniation or rupture of the 
lateral ventricle and in their discussions the 
similarity of posterior protrusion of the 
third venticle was noted. More recently 


Wilson-and Lutz'® have stated that simple 
aqueduct stenosis results occasionally in 
posterior herniation of the third ventricle. 

A thorough knowledge of the anatomy of 
the third ventricle is essential for proper 
understanding of the pathologic changes 1n- 
volving it. The third ventricle is a midline 
cavity situated between the thalami and 
the hypothalami of the diencephalon. The 
anterior pillars of the fornix form a small 
portion of the lateral wall anteriorly. An- 
terosuperiorly it communicates with the 
lateral ventricles by means of the interven- 
tricular foramina of Monro and posteriorly 
the aqueduct of Sylvius connects it with the 
fourth ventricle (Fig. 1 and 2). The roof of 
the third ventricle is lined by the lamina 
chorioidea epithelialis, which covers the 
tela chorioidea and is attached posteriorly 
to the habenula and penial body (Fig. 1 
and 2). 

The anterior wall is formed by the pillars 
of the fornix, the anterior commissure, the 
rostral lamina of the corpus callosum and 
the lamina terminalis. In the floor, from 
before backward, are found the optic recess, 
between the lamina terminalis and optic 
chiasm, the optic chiasm, the tuber cine- 
reum with the infundibular recess ante- 
riorly, the corpora mammillaria, and the 
cerebral peduncles and intervening pos- 
terior perforated substance. Posteriorly, 
above the aqueduct of Sylvius the wall 
is formed by the anterior end of the lamina 
quadrigemina, the posterior commissure 
(Fig. 12), the pineal body, containing 
pineal recess, and the habenular commis- 
sure, with the suprapineal recess just 
above it (Fig. 1 and 2). Frequently the 
third ventricle is crossed in its mid-portion 
by a mass of gray matter called the middle 
commissure or massa intermedia. The lat- 
ter varies considerably in size and may 


* From the Department of Radiology of the Hospital of the University of Pennsylvania, Philadelphia, Pennyslvania, 
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lic. 1. Sagittal section of the normal third ventricle. 


be absent.?*® Roentgenologically the so- 


called normal third ventricle varies consid- 
erably in size and shape, especially in the 
erect posteroanterior and anteroposterior 
projections. The greatest width of the 
third ventricle varies from 2 to 10 mm. It 
may appear as a narrow 2 to 4 mm., slit- 
like shadow in the midline beneath the 
lateral ventricles. Because of the ventral 
swing of the anterior horns of the lateral 
ventricles the superior portion of the third 
ventricle may appear to be between the 
shadows of the lateral ventricles (Fig. 3 and 
4). The massa intermedia may be visible in 
some of the very narrow third ventricles 
(Fig. 4). The intermediate group of normal 
third ventricles, i.e., greatest width 4 to 8 
mm., tend to have an elliptical or bottle 
shape (Fig.5 and 6). In this group the pineal 
gland can be identified in the lower portion 
of the shadow of the third ventricle (Fig. 


6). Occasionally the narrow superior por- 
tion of the third ventricle gives its shadow 
an appearance comparable to that found in 
brain sections made through the optic 
chiasm. It is noteworthy that in this region, 
the upper portion of the anterior part of the 
third ventricle is bounded laterally by the 
anterior pillars of the fornix and the an- 
terior thalamus® (superimposed) (Fig. 6). 
In the larger third ventricles one can us- 
ually differentiate the component parts of 
the third ventricle shadow in the postero- 
anterior projection. The oval or droplet- 
shaped darker portion of the shadow repre- 
sents air in the middle and posterior por- 
tions of the third ventricle.® In this region 
the lateral walls are formed by the thalamic 
nuclei (Fig. 7 and 8). With complete drain- 
age of the cerebrospinal fluid from the 
third ventricle and with proper positioning 
the less dark and lower portion of the third 
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Fic. 2, 4 and B. (4) Lateral ventriculogram of a moderately dilated third ventricle; a= middle commissure; 
b= body of fornix; c= foramen of Monro; d=rostral lamina of corpus callosum; e= anterior commissure; 
terminalis; g=optic chiasm; 4=tuber cinereum; i=region of mammillary bodies; j=cerebral 
peduncles; &=aditus of aqueduct of Sy]vius; /= posterior commissure; m= partially calcified pineal gland; 
n=region of habenula. 

(B) Posteroanterior projection showing a bottle-shaped third ventricle. 


Fic. 3. In this encephalogram, one sees a small third ventricle shadow, a, in an eleven year old boy with 
epilepsy of four years’ duration. The greatest width of the third ventricle shadow is 2 mm. Note the small 
amount of air beneath the tentorium cerebelli (arrows). 
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Fic. 4, 4 and B. Encephalograms of an eight year old girl with incontinence and polydipsia for four months. 
(4) The third ventricle shadow is small but the middle commissure, a, is visible. Note the shadows do not 
meet in the midline suggesting a lack of fusion of the masses which form the commissure. (B) The third 
ventricle shadow is only faintly outlined in the lateral projection. 


ventricle shadow may be visualized and 
apparently represents air in the anterior 
portion of the third ventricle. This portion 


Fic. 5. Posteroanterior projection of an encephalo- 
gram in a thirty-five year old man with right supra- 
orbital headache and a right eyelid ptosis for seven 
weeks. The third ventricle shadow, 4a, is elliptical 
and well outlined except for the inferior or hypo- 
thalamic portion, 4, which is only faintly visible. 


is bounded laterally by the structures of 
the hypothalamus (Fig. 8). With a change 
in positioning the relationship of the com- 
ponent parts of the shadow is changed. 
For instance, with the head somewhat 
extended the lower portion of the anterior 
third ventricle and the posterior droplet- 
shaped portion are superimposed (Fig. 7). 
If there has been incomplete drainage, the 
lower anterior portion may not be visual- 
ized and one will see only the droplet- 
shaped portion of the third ventricle 
Fig. g). 

In the erect anteroposterior projection, 
using the modified Stewart position, the 
shadow of the third ventricle is elongated 
and usually spindle-shaped. In this view it 
is projected upward between the shadows of 
the lateral ventricles to an even greater 
extent than in the posteroanterior projec- 
tion (Fig. 10). 

In the erect and horizontal lateral pro- 
jections the shadow of the “normal”’ third 
ventricle is usually not well visualized un- 
less the greatest width of the ventricle, as 
measured in the posteroanterior projection, 
approaches the upper limits of normal, 1.e., 
8 to 10 mm. (compare Fig. 4 and 8). When 
there is good visualization in the lateral 
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projection the upper portions of the pillars 
of the fornix are outlined by air in the fo- 
ramina of Monro which are immediately 
posterior (Fig. 2). The body of the fornix 
can be seen as a band of increased density 
arching posteriorly from the foramina of 
Monro (Fig. 2 and 8). This portion of the 
fornix fuses posteriorly with the splenium 
of the corpus callosum (Fig. 8) and the 
crura of the fornix which continue ventrally 
along the posterior ends of the thalami. The 
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anterior hypothalamic portion of the normal 
third ventricle is frequently cup or tulip 
shaped (Fig. 8), but with slight enlargement 
tends to have a rhomboid outline (Fig. 2). 
With adequate drainage, the various struc- 
tures of the floor of the third ventricle are 
visible in the erect as well as the horizontal 
lateral projections. Anteriorly the optic 
and infundibular recesses are not usually 
well visualized unless the third ventricle is 
slightly dilated, in which instance the re- 


Lateral ventricle 


Kic. 6, 4 and B. (4) Encephalogram of a thirty-seven year old man with intermittent right temporal head- 
ache for nineteen years. The third ventricle shadow is bottle-shaped and a calcified pineal gland, a, can be 
visualized in the lower portion of the third ventricle shadow. The upper more narrow portion of the shadow 
represents air in the superior portion of the anterior part of the ventricle. (B) Sketch of the brain stem in 
the region of the anterior pillars of the fornix for comparison with (4). The lateral boundaries of this por- 
tion of the third ventricle are formed by the superimposed shadows of the anterior pillar of the fornix and 


the anterior thalamus. 


anterior commissure is frequently visual- 
ized producing a small defect and area of 
increased density in the anterosuperior 
margin of the third ventricle (Fig. 2 and 8). 
Beneath it the lamina terminalis may be 
seen extending downward forming a narrow 
white line which limits the hypothalamic 
portion of the third ventricle anteriorly. It 
is about 1 mm. wide and is outlined an- 
teriorly by air in the cisterna lamina termi- 
nalis and posteriorly by air in the third 
ventricle (Fig. 8). In the moderately en- 
larged third ventricle the lamina terminalis 
is elongated (Fig. 2). As the third ventricle 
continues to enlarge, the lamina terminalis 
becomes paper thin and transparent. The 


cesses may be shallow and rounded (Fig. 2). 
With further dilatation finger-like pro- 
jections may be produced in the region 
of the recesses (Fig. 20). The tuber cine- 
reum is usually visible as it extends pos- 
teriorly from the region of the recesses 
to the shadows of the mammillary bod- 
ies and cerebral peduncles (Fig. 2). The 
upper border of the cerebral peduncles 
arches posteriorly, parallel but somewhat 
posteriorly to the arc of the fornix above it. 
Immediately above the opening of the 
aqueduct of Sylvius the round shadow of 
the posterior commissure is frequently seen. 
When calcified the pineal gland is readily 
visible above and behind the posterior 
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commissure (Fig. 2). The suprapineal recess 
is occasionally demonstrable as a some- 
what variable finger-like posterior projec- 
tion of the third ventricle (Fig. 8). When 
present the middle commissure is readily 
visible in the mid-portion of the third 
ventricle (Fig. 2 and 8). 

The delayed twenty-four hour examina- 
tion is usually of little value in examination 
of the third ventricle because of absorption 
of the air and re-accumulation of the cere- 
brospinal fluid. Rarely the air in the third 
ventricle is not absorbed and it remains 
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the enlarged third ventricle shadow will 
be hexagonal (Fig. 15). In this type there is 
proportionately less anterior “ballooning” 
of the third ventricle as seen in the lateral 
projections. The greatest diameter of the 
third ventricle in the diamond and hexago- 
nal types is probably in the region of the 
hypothalamic sulcus (Fig. 1), which is 
ventral to the massa intermedia and above 
which the thalamus forms the lateral walls 
of the third ventricle. The subthalami 
and hypothalami form the lateral walls 
below the hypothalamic sulci.’ In the 
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Fic. 7, 4 and B. (A) Third ventricle of an eight year old girl with ataxia, vomiting, and headache for four 
weeks. The lower droplet-shaped portion of the third ventricle shadow, a, represents air in the middle and 
posterior portions of the third ventricle. (B) Sketch of brain stem for comparison with (4). 


visible in the delayed examination (Fig. 
11). The significance of this is as yet un- 
certain. 

As the third ventricle becomes exten- 
sively enlarged it assumes various shapes in 
the posteroanterior projection, depending 
upon the degree of dilatation of the various 
portions of the ventricle. If the anterior 
and posterior portions are equally enlarged, 
a sausage-like shadow results (Fig. 12). 
Another type of symmetrical enlargement 
results in a circular shadow (Fig. 13). If 
there has been greater enlargement of the 
mid-portion with less dilatation of the su- 
perior and inferior portions there is a 
tendency to a diamond shape with rounded 
angles (Fig. 14), an exaggeration of the 
normal type seen in Figure 7. Occasionally 


hexagonal types the wide diameter at 
the superior angles is in the region of 
the medial end of the transverse fissures 
of the cerebrum.’ The transverse fis- 
sure of the cerebrum extends laterally 
between the inferolateral margin of the 


fornix and the dorsomedial margin of the 


thalamus. It separates the hemispheres 
from the diencephalon and contains the 
tela chorioidea from which are formed the 
choroid plexuses of both the lateral and 
third ventricles. Embryologically the trans- 
verse fissure is formed by the folding back 
of the hemispheres over the diencephalon. 

When the posterior and superior portions 
of the third ventricle are more susceptible 
to dilatation than the remaining portion, a 
triangular shadow results (Fig. 16). An- 
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Fic. 8, 4 and B. Encephalograms of a four year old boy with athetoid tremors of the left arm and head of 
six weeks’ duration. In (4), the posteroanterior projection, the large oval darker portion of the third ven- 
tricle shadow, a, represents air in the middle and posterior portion of the third ventricle (see Fig. 7B for 
comparison). The less dark lower and smaller portion of the shadow 4, represents air in the lower anterior 
part of the third ventricle. The greatest width of the third ventricle shadow is approximately 10 mm. In the 
lateral projection (B), the third ventricle is fairly well visualized. Note the suprapineal recess, c, and the 
body of the fornix, d, in the lateral projection. The rather large middle commissure, e, and anterior com- 
missure, f, are well visualized. The lamina terminalis 1s visible at g. 


other type of dilatation results in a modined 
triangular or pentagonal shadow (Fig. 17). 
Needless to say there are other transitional 
forms such as the “‘inverted bottle’ or 
flask-type (Fig. 18). The middle com- 
missure density is small or absent in all of 
the markedly dilated third ventricles (Fig. 
12 and 18). In the anteroposterior projec- 
tion the “‘stretched”” middle commissure 
may be seen as a narrow band of density 
extending across the third ventricle shadow 
(Fig. 22). 

As the third ventricle continues to en- 
large, posterior herniation is likely to take 
place. The following cases illustrate the 
development of such herniations. 


CASE REPORTS 


Case 1. The patient was a thirty-one year 
old white female file clerk complaining of gen- 
eralized paralysis for three months. Three and 
a half months before admission she developed 
fever, nausea, vomiting, and chills. Her family 
physician diagnosed streptococcic sore throat 
and gave her sulfanilamide. She then improved 
but noticed tingling in her left shoulder and 


legs. Five weeks after the onset of her illness 
she returned to work but noticed weakness of 
the left arm and leg. She then developed a sec- 
ond sore throat with fever and a paralysis of 
her left hand, arm, leg, and face, successively. 
During that time she received sulfanilamide but 
became progressively worse. Upon admission 
she was mentally confused and somewhat 
euphoric. 

Physical examination revealed a pale, emaci- 
ated, uncooperative, chronically and acutely ill 
female. The left pupil was larger than the right 
and there were three diopters of papilledema 
bilaterally with exudates and small hemor- 
rhages in the retina of the left eye. The tonsils 
were enlarged and inflamed. A marked tachy- 
cardia was also present. A left hemiplegia was 
noted and there was weakness and tremor of 
the right extremities. 

Preliminary laboratory studies revealed a 
slight leukocytosis and markedly increased sedi- 
mentation rate. One week after admission the 
tonsillitis became more severe and she was 
started on sulfathiazole locally. A throat cul- 
ture revealed hemolytic Staphylococcus aureus 
and a moderate number of hemolytic strepto- 
cocci. A lumbar puncture showed a cerebro- 
spinal fluid pressure of 230 mm. of water but no 


Vor. 59, No. 1 Herniation of the Cerebral Ventricles 33 
d 
| ve 
‘a a % 


34 Charles R. Perryman and Eugene P. Pendergrass 


Fic. 9. Encephalogram showing the third ventricle 
of a forty-eight year old white male with occipital 
headache and bilateral tinnitus for three months. 
Only the droplet-shaped portion of the third ven- 
tricle shadow, a, is visible because of incomplete 
drainage of the hypothalamic portion of the third 
ventricle (see Fig. 7B for comparison). 

skull 


abnormal cells nor protein. Routine 


roentgenograms revealed a possible erosion of 


the posterior clinoids possibly secondary to in- 
creased intracranial pressure. A ventriculogram 
disclosed a symmetrical enlargement of the 
ventricular system (Fig. 19). 

Her temperature began rising, finally reach- 
ing 106.5° F. Several blood cultures were nega- 
tive. Four weeks after admission she developed 
signs of bronchopneumonia. One week later 
she died. 

At autopsy there was a confluent broncho- 
pneumonia. Examination of the brain revealed a 
mild degree of opacity of the meninges. In the 
right temporal area the white matter looked 
grayish and brittle. On section the substantia 
migra was somewhat small and pale. Histo- 
pathological diagnosis: encephalitis. 


Case u. The patient was a twenty-two year 
old colored woman admitted with a chief com- 
plaint of headache, blurred vision and vomiting 
for four years. The headache had been mainly 
frontal in location, starting as a dull pain in the 
morning and becoming sharp in nature later 
in the day. The headaches had always been 
associated with vomiting which was not force- 
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ful. During this time the patient also noted 
poor vision which was not helped by glasses. 
Six weeks prior to admission she began losing 
weight and had lost 20 pounds. She had also 
noticed vertigo and a staggering gait, as well 
as frequency and urgency of urination. Her past 
history revealed successful treatment for syphi- 
lis two years before admission. 

Physical examination revealed a dark bis- 
muth line along the gum margins. The optic 
discs were blurred along their nasal margins, 
and there was bilateral optic atrophy. Dullness 
and exaggerated breath sounds were noted over 
the upper lobe of the left lung. Neurological 
examination revealed a hazy memory, an un- 
steady staggering gait, bilaterally absent Achil- 
les tendon reflexes and hypoactive patellar 
reflexes. A lumbar puncture revealed a pressure 
of 325 mm. of water. Examination of the cere- 
brospinal fluid revealed 6 monocytes, a protein 
of 46 mg. per 100 cc., and a negative serology. 
A preoperative ventriculographic study showed 
a probable mass lesion in the posterior fossa 
near the midline producing a block of the aque- 
duct and obliterating the fourth ventricle (Fig. 
20). The lateral and third ventricles were con- 
siderably dilated. A suboccipital craniectomy 
revealed a gelatinous cyst in the lower portion 
of the fourth ventricle. The cerebellar vermis 


Fic. 


10. Erect anteroposterior projection of the 
encephalogram of a fourteen year old boy with 
spells of drowsiness. The third ventricle shadow, 
a, is projected upward between the lateral ven- 
tricle shadows. 
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Kic. 11, 4 and B. Encephalogram of a seventeen vear old boy with epilepsy of three years’ duration. The 
third ventricle is well visualized in both posteroanterior projections. (4) was made immediately after the 
injection of air and (B) was made twenty-four hours later. Note the subtentorial air is also visible in both 


examinations (arrows). 


was twice as wide as normal, and the cerebellar 
tonsils protruded down into the spinal canal. 
The cystic mass was removed from the vermis 
and the fourth ventricle and aqueduct were 
then visualized and it was seen that a mass of 
yellow tumor tissue was compressing the aque- 
duct. Only a portion of this tissue could be re- 
moved. Histopathological diagnosis: spongio- 
blastoma polare. 

Four years later the patient was still alive 
with residual neurological symptoms consisting 
of poor vision and occasional headache. 


Case 11. The patient was a twelve year old 
white girl complaining of continuous frontal 
headache for five months. Her past history re- 
vealed she had been backward in school and 
always somewhat dull mentally. Five months 
before admission she developed a continuous 
frontal headache which became progressively 
worse. Four weeks before admission she had 
four generalized convulsions lasting fifteen to 
thirty minutes. During this time she also had 
pain in the back of the neck for one week. 

Physical examination revealed a large sym- 
metrical head. The facies were somewhat senile, 
there was an increase in hair growth, and a 
generalized somewhat spotty pigmentation was 
noted over the trunk. Neurological examination 


showed lew intelligence, poor orientation, de- 
pression, tilting of the head to the left, poor 
coordination, wide-based gait, asymmetry of 
the palpebral fissures, the right being greater, 
and bilateral papilledema of two diopters. 
Routine skull roentgenograms revealed evi- 
dence of marked increased intracranial pressure. 
There was a marked convolutional atrophy with 
widening of the sutures. The dorsum sellae was 
atrophied and the pituitary fossa was enlarged. 
The ventriculograms (Fig. 21) revealed uniform 
enlargement of the lateral vencricles. There was 
marked distention of the third ventricle. The 
upper portion of the aqueduct was distended 
and there appeared to be a block in the lower 
portion. The fourth ventricle was not visu- 
alized. A suboccipital craniectomy the same day 
revealed a block in the aqueduct of Sylvius, but 
no tumor could be demonstrated. Twenty-four 
hours later she developed a hyperthermia and 
died. An autopsy limited only to the base of the 
brain revealed a gelatinous tumor enlarging the 
right inferior colliculus and invading the left 
colliculus. It had obliterated the aqueduct of 
Sylvius so that the third ventricle was markedly 
dilated. Similar gelatinous areas were found in 
the middle cerebellar peduncle and the wall 
and floor of the fourth ventricle. In the medulla 
the left cerebellar peduncle was enlarged to 
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Fic. 12, 4 and B. Ventriculogram of a twenty-nine year old man with a lesion blocking the aqueduct of 


Sylvius. (4) The third ventricle is symmetrically dilated. In the lateral projection (B), the posterior com- 
missure, @, is quite large. The middle commissure, 4, is small. 


twice its normal size. Histopathological diag- 
nosis: astrocytoma. 


Case iv. This patient was a seven year old 
girl admitted complaining of headaches for 
three weeks. A bilateral internal strabismus of 
the eyes had been present for one year and 
visual difficulties had been noticed for five 
months. One week before admission, the pa- 
tient’s headache was accompanied by projectile 
vomiting, both continuing up to admission. One 


week before admission, she had also fallen in- 
juring her head, at which tiine she lost con- 
sciousness for ten minutes. 

Physical examination revealed a contusion 
of the forehead. Sluggishness of the corneal and 
gag reflexes was noted. The pupillary light re- 
flex and consensual reflexes were absent bilater- 
ally. Bilateral papilledema of four diopters was 
present. There was evidence of weakness of the 
left seventh and twelfth cranial nerves and there 
was bilateral weakness of the third and fourth 


Fic. 13, 4 and B. The ventriculograms show a third ventricle of an eight year old girl with a glioma obstruct- 
ing the aqueduct of Sylvius. (4) The enlarged third ventricle shadow is round in the posteroanterior pro- 
jection. (B) In the lateral projection, the structures of the third ventricle are difficult to identify. The foram- 
ina of Monro, a, are markedly enlarged and the middle commissure, 4 is small. 
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Fic. 14, 4 and B. Ventriculograms of a nine year old boy with an obstructing glioma in the posterior fossa. 
(4) The large third ventricle shadow is somewhat diamond shaped. (B) In the lateral projection the middle 
commissure is not visible. 


cranial nerves. Bilateral cerebellar signs con- aqueduct and obliterating the fourth ventricle. 
sisting of generalized hypotonia and dys- A suboccipital craniectomy revealed a tumor 
diadochokinesia were noted. A bilateral Babin- beneath the cerebellum in the midline and in- 
ski reflex was also present but the reflexes were volving the brain stem. Histopathological diag- 
generally hypoactive. nosis: fibrillary astrocytoma. 

On the third day of admission a ventriculo- Following operation the patient went into 


graphic study (Fig. 22) revealed evidence of a shock and developed hyperthermia. On the 
midline lesion in the posterior fossa blocking the third postoperative day a brain cannula was 


Fic. 15, 4 and B. Ventriculograms of a nineteen year old girl with an obstructing lesion in the midbrain. (4) 
The third ventricle shadow is hexagonal and widest in the region of the hypothalamic sulci (arrows). The 
superior angles, a, are in the region of the transverse fissure of the cerebrum. (B) The middle commissure 
is not definitely visualized. Note that there is very little anterior ballooning. 
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Fic. 16, 4 and B. Third ventricle of a five year old boy with recurrent meningitis and obstructive internal 
hydrocephalus. (4) The third ventricle shadow is triangular in outline. The linear shadow (arrows) is an 
emissary vein in the frontal bone. (B) In the lateral projection the anterior one-half of the third ventricle 
shadow does not appear dilated. The foramina of Monro are markedly dilated. The middle commissure is 


not visible. 


inserted but the patient became progressively 
worse and finally died. 


Case v. The patient was a twenty-nine year 
old white housewife complaining of head pains, 
vomiting, and “‘attacks’”’ for four years. Past 


history revealed kidney trouble at nine years of 


age and an ovarian cyst removed seven months 
previous to admission. Four years before ad- 
mission, and one month after spontaneous 
delivery of her only child, she suddenly began 
to have spells of nausea and vomiting several 
times daily. These were accompanied by numer- 
ous generalized convulsive attacks initiated by 
sharp pain over the eyes and vertex of the head. 
No loss of bladder or bowel control and no loss 
of consciousness. These attacks continued for 
two weeks and were followed by a constant dull 
headache with occasional sharp pains over the 
eyes which persisted. She was given sedation 
and suffered only three additional attacks two 
of which were just previous to admission. 
Physical examination revealed one diopter 
papilledema of both optic discs. There were 
no other significant findings. Routine laboratory 
studies revealed nothing significant. Routine 


skull roentgenograms showed enlargement of 


the sella turcica and erosion of the dorsum sellae 
indicative of an intracranial lesion. In pre- 
operative ventriculograms (Fig. 23) the lateral 


and third ventricles were markedly dilated. The 
aqueduct and fourth ventricle were not visu- 
alized and the patient was believed to have a 
block in the aqueduct of Sylvius. Suboccipital 
craniectomy eight days after admission re- 
vealed an inoperable tumor close to the aque- 
duct and near the tentorium. 

Autopsy limited to the head (significant find- 
ings only) revealed the 
flattened and the sulci narrowed. Between the 
pons and infundibulum there was a 2 by 1.5 
by 1 cm. thin-walled cystic mass (probably 
third ventricle) which appeared to project from 
the region of the interpeduncular fossa. The 
mass was ruptured, and thin slightly bloody 
fluid escaped, the amount of which was greater 
than that which a cavity of the above dimen- 


convolutions were 


.sions could holds Incision of the body of the 


corpus callosum uncovered a curious soft mass 
in the region of the pineal. In the quadrigeminal 
plate there was an infiltrative mass. The third 
ventricle was markedly dilated (Fig. 24). 
Histopathological diagnosis: spongioblastoma 
polare. 


Case vi. This was the first admission to the 
neurosurgical service of a thirty-two year old 
Polish woman complaining of frontal headaches 
for seven to ten years. The headaches were 
accompanied by numbness around the mouth 
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Transitory blurring of vision and spots in front 
of the eyes had been present for seven to ten 
years. 

Physical examination disclosed only a possi- 
ble hyperesthesia of the right ophthalmic di- 
vision of the fifth cranial nerve, generally hy- 
peractive reflexes, and mental apathy. Skull 
roentgenograms long- 
standing increased intracranial pressure in the 
calvarium and erosion of the dorsum sellae. 


showed evidence of 


Encephalograms (Fig. 25) on another service 
had revealed a large collection of air beneath 
the tentorium but the ventricular system was 
not visualized. A ventriculographic study on the 
third day of admission revealed the lateral and 
third ventricles to be greatly dilated. The fourth 
ventricle was not visible (Fig. 26). On the eighth 
day of admission a suboccipital craniectomy 
and splitting of the cerebellum disclosed no 
tumor. She was referred to a State Hospital 
one year later because of inability to care for 
herself. 


Comment. Herniation of the posterior 
wall of the third ventricle occurs when 
there is obstruction of the cerebrospinal 
pathway in the aqueduct or fourth ventri- 
cle. The herniation may develop in the 
region of the suprapineal recess or below 
the pineal just above the posterior com- 
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missure. In larger herniations it appears 
that most of the entire posterior wall has 
herniated (Fig. 19, 22, 23 and 26). Occa- 
sionally dilatation of the suprapineal recess 
occurs in hydrocephalus secondary to 
meningo-encephalitis (Fig. 19). One would 
not expect a typical large herniation of the 
third ventricle in instances where the symp- 
toms are of short duration and there is no 
intrinsic block in the aqueduct or fourth 
ventricle. In cases in which the fourth ven- 
tricle and aqueduct are not visualized, 
Pennybacker and Russell® have regarded 
enlargement of the suprapineal recess as 
evidence of an intrinsic lesion of the brain 
stem (benign stricture or tumor) as opposed 
to an extrinsic lesion such as a tumor of the 
superior vermis or pineal gland. Case 1 of 
our series is an exception to that observa- 
tion. 

As the herniation of the third ventricle 
progresses it extends beneath the splenium 
of the corpus callosum, through the incisura 
of the tentorium and into the cisterna 
ambiens above the corpora quadrigemina. 
Case 11 (Fig. 20) is a twenty-two year old 
colored woman with a glioma involving the 
cerebellar vermis and aqueduct of Sylvius. 


Fic. 17, 4 and B. Ventriculograms of a forty-eight year old man with a cerebellar tumor obstructing the 
aqueduct of Sylvius. (4) The third ventricle is pentagonal in outline. The lower anterior portion of the 
septum pellucidum, a, is superimposed upon the third ventricle shadow. (B) In the lateral view the middle 


commissure is not visible. 
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Fic. 18, dand B. Ventriculograms of a six year old boy with recurrent pneumococcic meningitis. In the postero- 
anterior projection (4), the third ventricle shadow has the shape of an inverted bottle or flask. It is ap- 
parent in the lateral projection (B) that the lower or “‘neck’’ portion of the shadow represents the anterior 


hypothalamic part of the third ventricle. 


In this instance the enlarged suprapineal 
recess has extended posteriorly for some 
distance but has not as yet ballooned out 
to any extent. Case 111 (Fig. 21) illustrates 
an early but somewhat larger herniation of 
the third ventricle secondary to an astrocy- 
toma blocking the lower portion of the 
aqueduct of Sylvius. Herniations of the 
third and lateral ventricles are less likely to 
develop if the posterior fossa is filled with a 
bulky tumor or a dilated fourth ventricle 
and aqueduct. In Case 111 the herniation has 
not descended beneath the tentorium be- 
cause of the intervening extensive tumor 
and the dilated rostral portion of the aque- 
duct. Instead it has pushed upward out- 
lining the splenium of the corpus callosum 
(Fig. 21). If there is no intervening mass 
the third ventricle continues to balloon out 
posteriorly and downward as in Case Iv 
(Fig. 22). 

The herniations of the third ventricle 
discussed by Childe and McNaughton! 
were in no instance as large as those from 
the lateral ventricles. Cases v and vi are 
examples of third ventricle herniations 
which approach the size of most of the re- 
ported herniations of the lateral ventricles 
(Fig. 23, 25 and 26). This is to be expected 
since both types of herniation occupy al- 


most exactly the same area in the midline 
between the splenium, occipital lobes and 
tentorium above, and the corpora quadri- 
gemina and cerebellum below (Fig. 1). It is 
interesting to note that in the fully devel- 
oped herniations the third ventricle tends 
to have a square contour in the anteropos- 
terior projection, the upper border being 
formed by the apex of the tentorium and 
the lower by the brain stem (Fig. 23 and 
26). The “‘square sign’”’ is best shown in 
Case v (Fig. 23). It is also present in Dyke’s 
third case which he reported as a herniation 
of the lateral ventricle (not proved). In 
Case v the long standing symptoms of in- 
creased intracranial pressure were second- 
ary to a small diffuse astrocytoma in the 
lamina quadrigemina. Although there is a 
pressure defect along the anterosuperior 
margin of the cerebellum (Fig. 24), the 
patient exhibited no definite signs nor 
symptoms of a cerebellar lesion. If one 
examines the brow down position of the 
ventriculogram closely (Fig. 23), dark 
shadows can be seen in the region of the 
floor of both lateral ventricles. This was at 
first thought to be “‘dimpling” or early 
herniation of the lateral ventricles which 
had not become ‘“‘full blown” because of the 
intervening herniation of the third ventri- 
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Fic. 19, 4 and B. Case 1. A thirty-one year old woman with meningoencephalitis and secondary hydroceph. 
atus. Note the dilated suprapineal recess, a, which can be seen in the posteroanterior projection as well as 
in the lateral. 


cle. However, examination of the preserved tricle herniation but unique in that the 
autopsy specimen revealed thinning of the initial air study demonstrated only the 
crura of the fornix but no definite dimpling _ herniation. 
or herniation. The shadows therefore prob- 
ably represent lateral and upward exten- 
sion of the third ventricle herniation be- 
neath crura of the fornix in the region of the Penfield’ in 1929 first called attention to 
hippocampal fissures. the area in which we are now interested 
Case vi is another example of third ven-__ when he reported a case that was found to 


LATERAL AND FOURTH VENTRICLE 
HERNIATIONS 


Fic. 20, 4 and B. Case 11. Ventriculograms of a twenty-two year old colored woman with a posterior fossa 
glioma. (4) In the lateral projection the lateral and third ventricles are markedly enlarged and the supra- 
pineal recess (arrows) has herniated posteriorly. The proximal portion of the aqueduct of Sylvius, a, is 
dilated and displaced anteriorly by the tumor which has obstructed the lower end of the aqueduct. The 
infundibular recess, 4, is dilated and projects into the sella turcica. The middle commissure is not visible. 
(B) The third ventricle is markedly enlarged in all diameters of the posteroanterior projection. 
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have a cystic cavity overlying the midbrain. 
The cyst communicated with both lateral 
ventricles through a defect in the tela 
chorioidea below the splenium of the corpus 
callosum. 

In 1940 Sweet*® reported a case which he 
termed ‘“‘ventriculostium.” In this case 
there was a herniation in the posteromedial 
portion of the floor of the right lateral 
ventricle just anterior to the tip of the 
splenium of the corpus callosum and above 
the right crus of the fornix. The rostral 
portion of the aqueduct of Sylvius had been 
occluded by a small tumor and the herniated 
portion of the lateral ventricle had extended 
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Fic. 21, 4, Band C. Case 111. A twelve year 
old girl with an astrocytoma involving 
the lamina quadrigemina, aqueduct of 
Sylvius, fourth ventricle and cerebellar 
peduncles. (4) The third ventricle is 
enormously dilated and has herniated 
posteriorly outlining the splenium, a. A 
markedly dilated aqueduct of Sylvius, 4, 
can be faintly outlined. (B) and (C) The 
herniation (arrows) can be seen in both 
projections. 


through the incisura of the tentorium 


_ where it “‘was in effect a large, fluid tumor 


in the upper part of the posterior fossa”’ 
which did not communicate with the 
subarachnoid space. The same year Noet- 
zel® reported 3 cases of arachnoid cysts in 
the cisterna ambiens. One was non-com- 
municating while the others communicated 
with a lateral ventricle. Dyke? subse- 
quently described 3 cases of acquired sub- 
tentorial pressure diverticulum of the 


cerebral lateral ventricle but did not men- 
tion herniation of the third ventricle as a 
possibility in his unverified cases nor in his 
differential diagnosis. 
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Fic. 22, 4 and B. Case tv. Posterior herniation of the third ventricle in a seven year old girl with a fibrillary 
astrocystoma involving the brain stem. (4) The herniation (arrows) is as yet not fully developed and the 
“square sign’’ is not present in the anteroposterior projections. Note the thin middle commissure, a. (B) 
In the lateral projection the herniation can be seen extending posteriorly and slightly downward (arrows). 


Case vit. The patient is a twenty year old 
male complaining of throbbing pain over his 
eyes of three months’ duration. The pain sud- 
denly developed while he was at work and was 
partially relieved by lowering his head or lying 
down. At the same time he had noticed a blur- 
ring of vision and dizziness, with a tendency 
to fall to the right. Soon after this, vomiting 
occurred after meals and was frequently ac- 
companied by epistaxis. Six weeks before ad- 
mission, increasing drowsiness was noted fol- 
lowed by difficulty in controlling the bladder. 
Tinnitus had been present in the right ear for 
several days. 

Physical examination revealed loss of the 
physiological cup in both optic discs, slight 
somnolence, disorientation, inability to stand, 
muscular incoordination of both arms with 
tremor and past pointing most marked on the 
left, loss of position sense in both feet, and 
generalized muscular weakness. 

Special studies revealed a slight bilateral 
concentric constriction of the visual fields with a 
right lower quadrant cut in both eyes. Routine 


skull roentgenograms revealed evidence of 


increased intracranial pressure. Preoperative 
ventriculograms (Fig. 27) showed marked di- 
latation of the lateral ventricles secondary toa 
mass filling the third ventricle. At operation 
what was believed to be a tumor in the third 
ventricle was visualized but not adequately 


exposed. The patient was discharged improved 
but died one month later at home. 


Case vil. The patient was a twenty-six year 
old white male admitted to the hospital com- 
plaining of spells of severe frontal headache for 
seven weeks. The headaches had been throb- 
bing in nature and had been accompanied by 
forceful vomiting for six weeks. Generalized 
weakness had been noted for four weeks and 
diplopia and blurred vision for two weeks. 

Positive findings upon physical examination 
were essentially only those of the neurological. 
There was some unsteadiness in walking, a 
mild tremor of the hands, a slight dysdiadocho- 
kinesia, four diopters of papilledema bilaterally, 
right cranial sixth nerve paralysis, transient 
ankle and patellar clonus, and hyper-reflexia 
except for an absent right biceps tendon reflex. 
Routine skull roentgenograms revealed evi- 
dence of increased intracranial pressure, and 
a preoperative ventriculographic study (Fig. 
28) revealed a mass lesion in the midline pro- 
ducing partial occlusion of the foramina of 
Monro and filling the third ventricle, at least in 
its anterior portion. Both lateral ventricles were 
markedly dilated, the right more than the left 
and the septum pellucidum was shifted toward 
the left side. The patient was provided with a 
right frontoparietal decompression, but con- 
tinued to show signs of increased intracranial 
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pressure and died of pulmonary edema on the 
fifth postoperative day. Postmortem examina- 
tion revealed a tumor in the third ventricle 
extending into the right basal ganglia and thala- 
mus. Histopathologically, it was found to be a 
subependymal fibrillary astrocytoma. 


Case 1x. The patient was a nineteen year old 
girl admitted in a semi-comatose condition. 
Four and one-half months before admission she 
had an episode of headache, vomiting, and 
drowsiness lasting three weeks. One week be- 
fore admission she suffered a similar attack fol- 


lowed by generalized convulsions two days 
before admission. 

Physical examination revealed bilateral pa- 
pilledema of two to three diopters. She was 
unable to sit up or stand, but otherwise she was 
essentially negative neurologically. 

Visual field examination revealed a right 
homonymous hemianopsia. Routine roentgeno- 
grams showed evidence of increased intracranial 
pressure. Preoperative ventriculograms (Fig. 
29) showed marked dilatation of both lateral 
ventricles with lack of visualization of the third 


Fic. 23, 4 B,C and D. Case v. Posterior herniation of the third ventricle in a twenty-nine year old woman 
with a s’mall glioma infiltrating the lamina quadrigemina and blocking the aqueduct of Sylvius. (4) Note 
the square outline (arrows) of the herniation, i.e., the “square sign,’ which can be seen in the anteroposte- 
rior projection. In the lateral (B) and brow-down (C) projections the herniation, 4, can be seen extending 
below the inferior and posterior horns of the lateral ventricles. The continuity of the herniation with the 
third ventricle, a, is readily demonstrable ruling out the possibility of a herniation of a lateral ventricle. 
Lateral and upward extensions of the posterior wall are also present and are best visualized in the brow-up 


position (D) (arrows). 
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Fic. 24. Sagittal section of the brain of Case v showing, a, the thin transparent posterior wall of the collapsed 
herniation of the third ventricle. Note the pressure defect along the superior border of the cerebellum. 


ventricle probably secondary to a third ven- 
tricle tumor. A right frontal craniotomy re- 
vealed a midline tumor involving the foramina 
of Monro, filling the third ventricle, and extend- 
ing into the adjacent brain tissue. The patient 
died twenty-four hours after operation. Post- 
mortem examination of the brain revealed 
operative trauma in the right frontal lobe adja- 


cent to the corpus callosum and region of the 
third ventricle. The walls of the anterior portion 
of the third ventricle were covered with tumor 
tissue which extended into the corpus striatum 
and internal capsule on the right. Posteriorly 
the third ventricle was well delineated and ap- 
peared to be normal in size. A massive hemor- 
rhage was present in the hypothalamic area 


Fic. 25, 4 and B. Case vi. Encephalograms of a thirty-two year old woman with obstructive hydrocephalus. 
The ventricular system is not filled but there is a collection of air, a, visible in both projections, which 


represents a herniation of the third ventricle. 
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Fic. 26, 4, B and C. Case vi. Ventriculograms of the 
same case as Figure 25, proving the previously 
noted collection of air to be a posterior herniation of 
the third ventricle. The “square sign’’ (arrows) is 
also illustrated in this case in (4) the anteroposte- 
rior projection. The continuity of the herniation, 
6, with the third ventricle, a, is well demonstrated 
in (B), the lateral and (C), brow-up projections. 
Note also the marked anterior dilatation of the 
third ventricle. 


Fic. 27, 4 and B. Case vu. A twenty year old male with an obstructive hydrocephalus secondary to a tumor 
in the third ventricle. There is “dimpling’’ or bilateral early herniation of both lateral ventricles (arrows) 
which is seen best in (B), the lateral projection. 
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Fic. 28, 4, B and C. Case vit. Ventriculograms of a 
twenty-six year old man with an astrocytoma of 
the third ventricle. (4) In the posteroanterior pro- 
jection the lateral ventricles are markedly en- 
larged, the right more than the left. The third 
ventricle shadow is not visible. (B) In the lateral 
projection the tumor mass, a, has replaced the 
third ventricle shadow. The irregular dark shadow, 
b, posterior to the tumor mass probably repre- 
sents an early herniation of the right lateral 
ventricle. (C) The shadow is in the midline in the 
anteroposterior projection. At a there is a defect in 
the floor of the right lateral ventricle which appar- 
ently represents the “‘neck”’ of the herniation, 4. 


Fic. 29. 4 and B. Case 1x. Herniation of the lateral ventricle in a nineteen year old girl with a glioma involv- 
ing the anterior portion of the third ventricle. In (4), the anteroposterior projection, the herniation can be 
seen at a. In (B), the lateral projection, the herniation, a, can be seen. Its rather wide communication with 
the lateral ventricle is visible at 4. 
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extending back to the mesencephalon (Fig. 30). 
Histopathological diagnosis: spongioblastoma 
polare. 


Case x. The patient is a thirty-two year 
old white male complaining of generalized 
headaches for fifteen months with fogging of 
vision and diplopia. A staggering gait had been 
present for twelve months and weakness of the 
legs, ten months. Two months before admission 
the patient noted clonic contractions of the right 
arm and the right leg several times a week. 

Physical examination revealed impaired vi- 
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tricle herniations, it was apparent that 
since herniations of the third and lateral 
ventricles occupy the same potential space, 
one type would tend to prevent the other. 
Because of the larger areas of thinness in 
the posterior wall of the dilated third ven- 
tricle, it seemed likely that herniations of 
the third ventricle would occur most often 
in small obstructive posterior fossa lesions. 
Furthermore, herniations of the lateral 
ventricle would be most likely to occur 
secondary to obstructive lesions in the 


‘1G. 30. Coronal section throu yrain of Case 1x just anterior to the “dimpled” 
Fic. 30. Coronal section through t f Case 1x just ant to tl 
origin (arrows) of the lateral ventricle herniation. 


sion, six diopters of papilledema in each eye, 
sluggish pupillary reflexes, bilateral horizontal 
and vertical nystagmus, and an ataxic gait. 

On the fourth day of admission, a ventric- 
ulogram (Fig. 32) revealed a diffuse dilatation 
of the entire ventricular system suggesting a 
posterior fossa lesion, either tumor or arach- 
noiditis. A suboccipital craniectomy revealed 
an infiltrating mass or granuloma in the floor 
and body of the fourth ventricle. Histopatho- 
logical diagnosis: fibrillary astrocytoma. 

Following the operation, the patient devel- 
oped pneumonia but recovered and was dis- 
charged five days after admission. 


Comment. After study of the third ven- 


anterior portion of the third ventricle or 
foramina of Monro. Case vi (Fig. 27) is 
an example of beginning herniation or 


~“dimpling” of the floor of the lateral ven- 


tricles which are markedly dilated second- 
ary to a block of the cerebrospinal fluid 
pathway in the third ventricle. Case vii 
(Fig. 28) represents what we believe to be 
an early herniation of the lateral ventricle 
in a patient with an astrocytoma involving 
the third ventricle and right basal ganglia. 
It is evident that the herniation and 
dimpling of the floor of the lateral ventricle 
will occur at the weakest spot. Thinning 
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out of the crura of the fornix close to their 
attachment to the under surface of the cor- 
pus callosum has been previously noted in 
marked internal hydrocephalus.' As the 
lateral ventricle enlarges medially the 
crura of the fornix extend beyond the edge 
of the tentorium thereby losing its support. 
This causes the crura to be stretched over 
the underlying corpora quadrigemina in the 
incisural opening. Therefore, when there 
is prolonged increased pressure within the 
ventricle this area of thinned fornix tends 
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complete blockage of the cerebrospinal 
fluid flow in the anterior portion of the 
third ventricle. The tumor did not extend 
posteriorly and therefore created an “‘ideal 
situation” for the formation of a herniation 
of the lateral ventricle, i.e., a block in the 
anterior portion of the third ventricle with 
no extension of the mass posteriorly to 
mechanically interfere with or block the 
herniation near the posterior wall of the 
third ventricle. 

The striking similarity between hernia- 


Fig. 31. Coronal section immediately posterior to origin of herniation showing the “neck” of the herniation. 


to protrude downwards as shown in Case 
vi (Fig. 27). If there has not been a pre- 
vious herniation of the third ventricle 
through the incisura of the tentorium be- 
neath the weak point of the crura of the 
fornix and if there is no large mass lesion 
in this region a large herniation of the 
lateral ventricle may develop. Such a large 
herniation or “‘subtentorial pressure di- 
verticulum’” was found in Case 1x (Fig. 
29) during review of the roentgenograms. 
Examination of the preserved brain speci- 
men confirmed this impression (Fig. 30 
and 31). The internal hydrocephalus in 
this case was secondary to a tumor causing 


tions of the third and lateral ventricles is 
evident. When the radiologist is not cer- 
tain whether he is dealing with a block in 
the posterior third ventricle or the aque- 
duct of Sylvius, the differentiation between 
third and lateral ventricle herniations be- 
comes exceedingly important for posterior 
herniation of the third ventricle will not 
occur when the block is within the third 
ventricle. Herniation of the third ventricle 
can usually be differentiated by demonstra- 
tion of continuity with the body of the 
third ventricle, obtaining body section 
roentgenograms if necessary. In most 
instances herniations of the third and lat- 
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Fic. 32, 4 and B. Case x. Ventriculograms of a thirty-two year old man with a fibrillary astrocytoma in the 
fourth ventricle. (4) The fourth ventricle (arrows) is markedly enlarged. There is no evidence of a “‘square 
sign.”” (B) In the lateral projection it somewhat simulates the appearance of the herniations of the third 
and lateral ventricles but the fourth ventricle, c, and its relation to the aqueduct, 4, and third ventricle, a, 


are readily demonstrable. 


eral ventricles are confused with a dilated 
fourth ventricle.! If, as in one of our pa- 
tients (Case x) with an astrocytoma block- 
ing the lower end of the fourth ventricle, 
the fourth ventricle has dilated to the 
extent of herniating upward through the 
incisura tentorium (Fig. 32), it may some- 
what simulate the appearance of the 
herniated third or lateral ventricles. Need- 
less to say, the differentiation is important 
for if the herniation is interpreted as a 
large fourth ventricle, an erroneous diag- 
nosis of arachnoiditis or tumor in the pos- 
terior fossa may be made when the lesion 
causing the misinterpreted herniation is in 
reality above the fourth ventricle in the 
region of the aqueduct or third ventricle. 
However, in cases of fourth ventricle dilata- 
tion and herniation, unless there has been 
incomplete filling of the ventricular system, 
the relation of the fourth ventricle to the 
aqueduct can be demonstrated and the 
“square sign” will not be seen in the an- 
teroposterior projection (Fig. 32). Hernia- 
tions may also be confused with arachnoid 
cysts, cystic tumors and porencephaly? at 
operation but are less likely to be misin- 


terpreted as such in ventriculographic ex- 
aminations. 

Do these posterior herniations produce 
symptoms as do the anterior herniations 
of the third ventricle? What is the signifi- 
cance of these herniations from the thera- 
peutic standpoint? It is not within our 
province to discuss this in detail. Childe 
and McNaughton! believe herniations or 
diverticula of the ventricles do not produce 
symptoms because of their slow develop- 
ment. However, there was a large pressure 
defect in the cerebellum and flattening of 
the lamina quadrigemina in their case. 
Sweet® believed the herniation produced 
symptoms, acting as a large fluid tumor in 
the upper posterior fossa. His case had a 
pressure defect in the anterior portion of 
the cerebellum similar to that in our Case v 
(Fig. 24). Pennybacker and Russell® be- 
lieved the herniations probably added to 
the already existent obstruction of the 
cerebrospinal fluid by embarrassing the 
return flow from the posterior fossa to the 
supratentorial compartment. In one of 
Dyke’s cases the fourth ventricle was com- 
pressed and displaced ventrally by the 
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herniation. Although Case v had a cere- 
bellar defect, there were no detectable 
signs nor symptoms that could be specifi- 
cally related to this. Case v1 was unable to 
sit up or stand but there were no signs 
which could be localized to the area of 
herniation. Nevertheless, it seems possible, 
as the majority of authors indicate, that 
these herniations may be a contributing 
factor in the production of symptoms. Fur- 
thermore, it appears that these large herni- 
ations of the third and lateral ventricles 
may have therapeutic significance in that 
excision may not only relieve any local 
pressure symptoms but may offer an 
opportunity for palliative short circuiting 
of the cerebrospinal flow around the block 
in the third ventricle or posterior fossa.’ 


SUMMARY 


1. Five cases of posterior herniation of 
the third ventricle, two cases of herniation 
of the lateral ventricle and one case of 
fourth ventricle herniation are presented. 

2. The location and mechanism of these 
herniations and the conditions under which 
they develop are discussed briefly using 
cases to illustrate the early stages of the 
herniations. 

3. Posterior herniation of the third ven- 
tricle occurs when there is obstruction of 
the cerebrospinal pathway in the aqueduct 
of Sylvius or fourth ventricle. 

4. Lateral ventricle herniation occurs 
when there is obstruction of the cerebro- 
spinal pathway in the anterior portion of 
the third ventricle. 

5. Fourth ventricle herniation occurs 
when there is obstruction of the cerebro- 
spinal pathway in the lower end of the 
fourth ventricle. 

6. The differential diagnosis of lateral, 
third, and fourth ventricle herniations and 
other lesions is outlined. 

7. Accurate identification of ventricular 
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herniations is important not only in the 
localization of the causative obstructing 
lesion, but may be of added therapeutic sig- 
nificance in the presence of large third 
and lateral ventricle herniations. Excision 
of the latter seems to offer an opportunity 
for palliation of otherwise inoperable ob- 
structing lesions. 


The authors wish to express their gratitude to Dr. 
Francis C. Grant, Professor of Neurosurgery and to 
Dr. George D. Gammon, Professor of Clinical 
Neurology at the Hospital of the University of 
Pennsylvania, whose clinical material enabled us to 
complete this study. 
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THE DIAGNOSTIC SIGNIFICANCE OF CHANGE IN 
POSITION OF METALLIC FOREIGN BODIES 
IN BRAIN ABSCESS* 


By ERNEST H. WOOD, JR., M.D. 


NEW 


HISTORICAL 


OENTGENOLOGICAL examination 

is an indispensable supplement to 
other methods of study of head injuries. 
From the early days of the roentgen era 
roentgenological examination in gunshot 
wounds of the head has been widely uti- 
lized. Credit is given by Phelps'® (1897) to 
Eulenberg® (1896) for the first successful 
roentgenographical demonstration of a 
metallic foreign body in the cranial cavity. 
In this country Mey er (1897) ) apparently 
made the first roentgenogram of a metallic 
fragment in the brain. He noted that the 


hair was lost over the whole posterior half 


of the head as a result of the exposure. 
Borden! (1900) recorded experiences with 
roentgen examination of head injuries in 
the Spanish-American War. Since these 
early days of roentgenology many new 
diagnostic approaches and technical im- 
provements have been introduced which 
have added to the value of roentgenological 
study of gunshot wounds of the head. Im- 
portant advances since World War I are 
the use of air in the ventricles and the 
introduction of the Potter-Bucky dia- 
phragm, especially the more recent appli- 
cation of the moving grid for examination 
of patients in the upright position. 


GROSS CHANGES ASSOCIATED WITH THE 
PENETRATION OF A MISSILE INTO 
THE BRAIN 


The penetration of a missile into the 
brain is followed in the cases which survive 


by hemorrhage and traumatic necrosis of 


greater or lesser degree and later, in many 


instances, by infection. The importance of 


hemorrhage at the end of a missile tract 
was described by Cushing* (1918, Case No. 
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62) and recently this has been re-empha- 
sized by Matson and Wolkin™ (1946) 
an interesting discussion of the treatment 
of this complication of brain wounds. 
Haynes*:*:?° (1945) has attributed the intra- 
cerebral hemorrhage and softening of the 
brain tissue at the end of a missile tract to 
an ‘“‘explosive” action of the stopping of the 
missile. In many cases reviewed by Haynes 
extensive old hemorrhage and macerated 
brain tissue were found upon exploration 
of the ends of these wound tracts. 

Cushing*:*® (1918, 1927) stressed partic- 
ularly the importance of removing indriven 
bone fragments in the treatment of pene- 
trating brain wounds. He emphasized that 
these, more than indriven metal, were 
likely to be the source of future infection. 
After thorough primary debridement and 
esquillectomy are carried out, however, the 
presence of a retained metallic fragment 
should not be discounted. 

Many metallic fragments serve as a 
nidus of infection which results in the de- 
velopment of a brain abscess. Cushing*4 
(1918) found many instances in his series 
of cases in which an abscess developed at 
the end of a missile tract. All of the pro- 
jectiles in his series of which cultures were 
made after operative removal were found 
to be contaminated with microscopic or- 


-ganisms. Septic complications following the 


retention of missiles were so frequent that 
he advised that all metallic foreign bodies 
be removed, unless the act of removal is 
likely to increase the damage already done 
by the penetration. 

Webster, Schneider and Lofstrom?’ 
(1946) found that the size and irregularity 
of the metallic fragment were of signifi- 
cance in regard to the damage produced 


* From the Department of Radiology of the College of Physicians and Surgeons, Columbia University, and the Radiological Service 


of the Neurological Institute, New York. 
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and its ability to carry contaminated ma- 
terial into the brain. Of 33 cases of brain 
abscess occurring in the early weeks after 
brain injury, more than one-third were 
associated with retained metallic frag- 
ments in their experience. In a study of the 
late results of penetrating cranial wounds 
Maltby” (1946) found that about one-fifth 
of the cases with retained metallic foreign 
bodies developed an infection. A few cases 
of delayed brain abscess have been reported 
years after injury. These reports suggest 
that a decrease in the incidence of infection 
associated with the retention of metallic 
fragments occurs as time elapses. 

It is impossible to predict which lodged 
missiles will become the site of a brain 
abscess and which will remain quiescent. 
Kurthermore, as Rowe and Turner" (1945) 
have pointed out, the clinical manifesta- 
tions of the development of a brain abscess 
following a head wound do not compare 
with the well-known clinical picture seen 
in civilian practice. Both the early stages 
and the course of the disease are atypical 
and insidious. These authors suggested 
that the absence of progressive neurological 
signs may be explained by the fact that the 
lesion develops in cerebral tissue which has 
been traumatized. They explained the 
frequent lack of evidence of intracranial 
hypertension as due probably to the in- 
creased room for expansion provided by the 
destruction of tissue incident to the wound. 

Cairns® (1942) has relied on air contrast 
study of the ventricular system to find 
those cases in which an unusual process has 
occurred about retained missiles. He stated 
that, whereas formerly the only means of 
avoiding a delayed abscess with certainty 
was to remove the foreign body, it is now 
possible by means of encephalography and 
ventriculography and without recourse to 
operation to exclude the likelihood of a 
delayed abscess with reasonable certainty. 
He carried out encephalography routinely 
in each case with a retained intracranial 
metallic foreign body before the patient 
was discharged from the hospital. 


Metallic Foreign Bodies in Brain Abscess 


a 


ROENTGENOLOGICAL DEMONSTRATION OF 
MOVEMENT OF METALLIC FOREIGN 
BODIES IN THE BRAIN 


A change in the position of a fragment on 
repeated roentgen examination has been 
associated with the development of a brain 
abscess about the fragment and has proved 
to be of diagnostic value. Some investi- 
gators have attributed this movement of 
foreign bodies to the weight of the metal 
and the relative softness of brain tissue. 
The experience of Gamlen and Smith? 
(1917) gained from the frequent re-exami- 
nation of patients with retained intracra- 
nial projectiles led them to the conclusion 
that movement of these missiles rarely 
occurs. Speaking of the movement of bul- 
lets in the body in general, Ulrich'* (1935) 
asserted that the consensus is that bullets 
do not wander without being surrounded by 
an abscess. Certainly large metallic frag- 
ments have remained in the brain for years 
without a shift in position. 

Vilvandre and Morgan’? (1916) de- 
scribed 2 cases of penetrating brain wounds 
during World War I in which movement of 
a retained metallic foreign body was dem- 
onstrated roentgenologically during a ten 
day and two week period of study. These 
authors failed to associate the roentgenolog- 
ical findings with abscess formation. A 
similar case of unusual interest was de- 
scribed by Jefferson (1917). In this in- 
stance, a bullet lodged in the cerebellum 
was found to move in the interval between 
two roentgenological studies made nineteen 
days apart. At surgical exploration the 
missile was found to lie in an abscess 
cavity. In an analysis of 426 penetrating 
wounds of the skull encountered during 
the late campaign in the Mediterranean 
area Martin and Campbell (1946) re- 
ported that on § occasions a retained metal- 
lic fragment was observed to have changed 
position in successive roentgenograms. In 
all but one instance the projectile was 
found to lie within an abscess cavity. In the 
fifth case it was found in a hematoma. 
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Fic. 1, 4 and B. Case 1. Multiple metallic foreign bodies remaining in the right cerebral hemisphere follow- 
ing primary debridement. The roentgenograms were made with the patient in the horizontal position. 


MATERIAL 
Roentgenological examination of 175 
cases of penetrating brain wounds during 
the first few weeks after injury disclosed 
that metallic fragments were retained in 
the brain following primary debridement 
in 40 instances (23 per cent). In 4 of these 


cases (10 per cent) roentgenological study 
revealed that movement of a _ metallic 
fragment occurred. On 2 occasions free 
gravitational movement of a metallic frag- 
ment was shown when the patient was 
changed from the horizontal to the upright 
position. In these instances the missile lay 


Fic. 1, C and D. Case 1. Gravitational movement of the intact bullet with the patient placed in 
the upright position. The bullet was free in an abscess cavity. 
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free within an abscess cavity. In the other 
2 cases free movement was not present, but 
the position of the foreign bodies changed 
during the interval between two roentgen- 
ological examinations. The shift was due to 
the development of an abscess with pres- 
sure on the adjacent fragment. 


Case 1 (T. M., No. 4152). This soldier sus- 
tained a high explosive shell wound of the right 
parietal region of the head on November 27, 
1944. The following day the wound was de- 
brided and bone fragments were removed from 
the brain. Removal of the metallic fragments 
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high explosive shell on November 28, 1944. The 
metallic fragment entered the skull through the 
left nasal region and lodged in the left temporal 
lobe of the brain. Roentgenograms made on 
December 11, 1944 (Fig. 2, C and D), when com- 
pared to those made about two weeks earlier 
on the day of the injury (Fig. 2, 4 and B), 
showed that the metallic fragment had moved 
downward during the interval. No movement 
of the fragment was demonstrated when the 
patient changed position. Surgical exploration 
was carried out even though the patient ex- 
hibited no clinical evidence of an intracranial 
infection. An encapsulated abscess was found 


Fic. 2, 4 and B. Case 11. Metallic fragment lodged in the right temporal lobe of the brain. 


was not attempted. Roentgenograms (Fig. 1) 
made about two and one-half weeks after the 
injury on December 16, 1944, showed a large 
number of metallic fragments remaining intra- 
cranially. One of these, which had the appear- 
ance of an intact bullet, showed gross gravita- 
tional movement when the patient was changed 
from the horizontal to the upright position. 
When a craniotomy was performed this foreign 
body was found to lie in an area of the brain 
which was necrotic. The abscess later ruptured 
into the right lateral ventricle and the patient 
died of ventriculitis and meningitis. Bacterio- 
logical study showed that the abscess was 
caused by Pseudomonas aeruginosa. 


Case 1 (O. T., No. 3967). A twenty-six year 
old soldier was wounded by a fragment of a 


in the inferior portion of the left temporal lobe 
which contained about one ounce of pus from 
which Clostridium sporogenes and a diphtheroid 
bacillus were cultured. The metallic fragment 
was in the capsule of the abscess. 


Case 1 (W. P., No. $931). The patient was 
wounded during an artillery barrage by a frag- 
ment of a high explosive shell on February 15, 
1945. He received an injury of the posterior 
superior parietal region of the skull and a pene- 
trating wound of the brain. Roentgenograms 
taken on March 6, 1945, showed a large metal- 
lic fragment in the anterior pole of the left 
frontal lobe of the brain and a cluster of small 
metallic fragments in the wound tract about 
half way between the large fragment and the 
wound of entrance. Some lateral and down- 
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Fic. 2, C and D. Case 1. Downward movement of the fragment during the two-week interval since the 
examination shown in Figure 2, 4 and B. The fragment was in the wall of an abscess and free gravitational 
movement was not present. There was no clinical evidence of intracranial infection. 


ward shift in position of the small cluster of — ried out on March g, 1945. The encephalograms 
metallic fragments had occurred during the showed a filling defect in the contrast outline 
interval since roentgenograms were taken on _ of the left lateral ventricle and a shift of the 
February 16, 1945. Encephalography was car- lateral and third ventricles to the right (Fig. 3). 


Fic. 3, 4 and B. Case u1. Encephalograms showing deformity and displacement of the ventricular system 
by a brain abscess. The abscess formed around a cluster of small metallic fragments in the wound tract 
half way between the posterior parietal bone defect and the large metallic foreign body lodged in the left 
frontal lobe of the brain. 
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Two operations were performed, one for the 
evacuation of an abscess around the cluster of 
small metallic fragments, and the other for re- 
moval of necrotic material along the original 
wound tract. The patient subsequently suc- 
cumbed of ventriculitis and meningitis. A cul- 
ture of Pseudomonas aeruginosa was grown from 
surgical and autopsy specimens. 


Case 1v (E. B., No. 6828). This soldier sus- 
tained a penetrating head wound during the 
latter part of the campaign in Germany. A high 
explosive shell fragment entered the brain 
through the left lateral portion of the frontal 
bone of the skull and lodged in the right frontal 
lobe of the brain. Roentgenograms made about 
three weeks after injury showed that the frag- 
ment moved freely downward when the patient 
was changed from the horizontal to the erect 
position. It was contained in an abscess cavity. 


COMMENT 


In a high percentage of cases of gunshot 
wounds of the head, it is not easy to decide 
when a metallic foreign body retained in 
the brain should be removed and when it 
should not. It has been the general policy 
among neurosurgeons to remove those 
which are large and those which are easily 
accessible at the time of primary debride- 
ment. In other instances it has been be- 
lieved that more harm would be done to 
the patient by the operative trauma of 
removing the fragment than by allowing 
it to remain in its place of lodging. In a 
fairly large number of cases in which metal- 
lic fragments were not removed a brain 
abscess has developed around the foreign 
body. This occurs more frequently during 
the early weeks following injury than dur- 
ing later months and years. 

The clinical signs of brain abscess secon- 
dary to a head injury are not always out- 
standing. Any finding which might lead to 
earlier diagnosis and treatment in these 
cases would appear to be of value. It has 
been found in this group of cases that 
gravitational movement of a metallic frag- 
ment in an abscess cavity may be demon- 
strated roentgenologically by examining 
the patient in both the horizontal and up- 
right positions. The movement of a foreign 


‘roentgenological 
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body during the interval between two 
examinations also has 
been found to be associated with abscess 
formation. 

Metallic foreign body movement has 
been demonstrated so frequently in the 
group of penetrating brain wounds studied 
that it is believed that all cases in which 
intracranial metallic fragments are not 
removed at the time of primary debride- 
ment should be re-examined roentgeno- 
graphically at some time within the first 
two or three weeks following injury. 
Roentgenograms should be taken in both 
the horizontal and erect positions at each 
examination. These roentgenograms also 
should be compared carefully with any 
earlier films which are available for the 
detection of any change in position of re- 
tained metallic fragments. The develop- 
ment of symptoms suggesting an intra- 
cranial infection in association with a 
metallic foreign body is an indication for 
roentgen examination in erect and horizon- 
tal positions. 

SUMMARY 


1. Gravitational movement of foreign 
bodies retained in the brain may be demon- 
strated roentgenologically in some cases 
when the patient is changed from the hori- 
zontal to the upright position. In other 
instances evidence that movement has oc- 
curred can be observed when roentgeno- 
grams taken with the patient in one posi- 
tion are compared with those taken in a 
similar position after the elapse of an inter- 
val of time. 

2. In 175 cases of penetrating wounds of 
the brain, 40 were found with retained 
intracranial metallic foreign bodies follow- 
ing primary debridement. In 4 instances 
(10 per cent) a change in position of the 
fragments was demonstrated on roentgen 
examination during the early weeks follow- 
ing injury. In all 4 cases this change in the 
position of the foreign body was due to a 
brain abscess. 

Presbyterian Hospital 
622 West 168th St. 
New York 32, 
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SOME OBSERVATIONS ON DIFFUSE 
PULMONARY LESIONS 


By HENRY FELSON, M.D.,* and G. W. HEUBLEIN, M.D., D.Sc.(Med.)* 
Percy Fones General Hospital 
BATTLE CREEK, MICHIGAN 


T= problem of differential diagnosis (b) Bagassosis (bagasse) 

of diffuse pulmonary lesions is a fre- (c) Baritosis (baryta) _ 

quent one, often taxing the acumen of both amt) 

clinician and roentgenologist. At this hospi- 

talj the difficulties in arriving at a proper (g) Silicosis (silica), including chalicosis 
solution have been impressive and stimu- Potter's disease), and calcicosis (marble- 
lating. Although sometimes the answer is cutter’s disease) 

obvious, in many cases the etiology is de- 

termined only after exhaustive study or Sporn 

prolonged observation; in others, the ex- 

planation remains obscure until the time 
of necropsy. The complexity of the subject 
is best appreciated when one realizes the 
numerous diseases responsible for diffuse 
pulmonary lesions. The following table, 
based on accessible literature, although ad- 


DEPOSITION 


(a) Xanthomatosis 
(b) Hemosiderosis—mitral stenosis 


EMBOLIZATION 
(a) Fat embolism 
(b) Multiple infarcts, septic or aseptic 


, (c) Annular shadows due to bronchial artery 
mittedly incomplete, has been found help- occlusion (Sante and Hufford*") 


ful. 6 
TABLE | 
DIFFUSE PULMONARY LESIONS—A CLASSIFICATION ft 


. TRAUMA 

(a) Blast 

(b) Pulmonary collapse complicating frac- 
I. CYSTIC LESIONS tures of skull (Hodes and Groff") 

(a) Congenital cystic diseaset 


7. VASCULAR 
(b) Pulmonary pneumatocele (Peirce and 


Dirkse2) (a) Chronic passive congestion 
(c) Neurocutaneous syndromes (tuberous (b) Pulmonary edema ; 
(c) Pulmonary congestive changes due to 
aaa nephritis (nephritic butterfly) 
(a) Hemorrhage 8. BRONCHIAL 
(b) Drowning (a) Atelectasis 
(c) Lipoid pneumonia (b) Bronchiectasis 
(d) Changes secondary to achalasis or eso- (c) Chronic bronchitis 
phageal malignancy (d) Bronchial changes with cystic disease of 
(e) Foreign bodies the pancreas 


3. INHALATION—PULMONARY EDEMA 
A. (a) Acetylene 
(b) Beryllium 
(c) Carbon tetrachloride 


(d) Kerosene (c) Brucellosis 
(e) Nitric Acid (d) Tularemia 
(t) Phosgene (e) Tuberculosis 
B. pUST—PNEUMOCONIOSIS (f) Syphilis (congenital) 
(a) Anthracosis (coal dust) (g) Fusopirochetal 
* Lt. Col., M.C., A.USS., inactive. 
+ Based on experience at Percy Jones General Hospital and B. Viral: 
specially selected cases from civilian practice. 7 
t Types most likely to cause miliary densities have been itali- (a) Aty} ie al pneumonia 
cized, Psittacosis 


9. INFECTIOUS 
A. Bacterial: 
(a) Pyemia 
(b) Bronchopneumonia 
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C. Mycoses: 
(a) Actinomycosis 
(b) Aspergillosis 
(c) Blastomycosis 
(d) Coccidioidomycosis 
(e) Histoplasmosis 
(f) Moniliasis 
(g) Torulosis 
(h) Toxoplasmosis 
D. Others: 
(a) Tropical 


-paragonimiasis, schistosomia- 


(b) Pulmonary alveolar adenomatosis 
(c) Amebiasis, ascariasis, echinococcosis 


10. ALLERGIC 
(a) Tropical eosinophilia 
(b) Léffler’s pneumonia 
(c) Periarteritis nodosum 
(c) Disseminated lupus 


Il. FIBROTIC 


(a) Acute diffuse interstitial fibrosis (Ham- 
man and Rich") 

(b) Scleroderma 

(c) Irradiation fibrosis 

(d) Bronchiolitis obliterans 

(e) Pulmonary changes in drug addiction 


(Cole’) 
12. HEMOPOIETIC 
(a) Polycythemia vera 
(b) Sickle cell anemia 
(c) Leukemia 


13. BOECK’S SARCOID 


14. MALIGNANCY 


(a) Lymphogenous and hematogenous, met- 
astatic malignancy 
(1) Sarcoma 
(2) Carcinoma 
(b) Lymphomatoid disorders 
(1) Hodgkin’s disease 
(2) Lymphosarccma 
15. CALCIFIC 
(a) Hyperparathyroidism, vitamin D poison- 
ing 
(b) Mycoses: 
etc. 
(c) Mitral stenosis 
(d) Miliary tuberculosis 
(e) Metastatic osteogenic sarcoma with bone 
production 
(f) Arteriosclerosis 


aspergillosis, histoplasmosis, 


Certain aspects of the roentgenological 
appearance of such lesions may be of more 
or less value in differential diagnosis: 


JANUARY, 1948 


A. Size and Number of Lesions. What 
diagnostic significance, if any, can be 
attached to multiplicity of lesions and their 
size? Obviously, when considered alone, 
the total number of lesions present in the 
lung area is more often of prognostic than 
diagnostic importance. Neither is the ac- 
tual size of the lesion of great value. These 
factors, though of no great importance in- 
dependently, when evaluated together with 
clinical and other roentgenological data and 
interpreted in the light of past experience 
frequently enable one to reach a correct 
conclusion. The value of careful correlation 
is exemplified by the not infrequent discrep- 
ancy between the roentgen and clinical find- 
ings in individuals who, though in perfect 
general health, nonetheless show roentgen 
evidence of widespread pulmonary involve- 
ment. Under these circumstances, attention 
would be directed to such relatively benign 
lesions as Boeck’s sarcoid, chronic miliary 
tuberculosis, or asymptomatic pneumoco- 
niosis. 

B. Appearance. The rather loose descrip- 
tive terminology encountered in the litera- 
ture is often contradictory and confusing to 
the student. The various terms used to 
describe smaller lesions have included the 
following: stippling, beading, mottling, 
nodulation, pseudonodulation, accentuated 
vascular or linear markings, striation. fibro- 
sis, reticulation, mesh, veil or honey-comb 
pattern, etc. 

Experience teaches that it is unwise to 
draw sweeping conclusions on the basis of 
the roentgen density of a lesion. Frequently 
the statement is made that certain lesions, 
because of their relative radiodensity and 
the sharp demarcation of their borders, 
must be metastatic disease of sarcomatous 
or carcinomatous origin. A statement of 
this kind fails to take into consideration 
factors of roentgen technique such as 
applied kilovoltage, milliampere-seconds 
employed, depth of respiration at the in- 
stant of exposure, true and false distortion, 
and many others. 

When the pulmonary 


deposits are 


sharply demarcated and of the homogene- 
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ous density of “‘cannon balls,”’ metastatic 
malignancy is likely. This, of course, is not a 
hard and fast rule. Similar shadows have 
been observed frequently in cases of pul- 
monary embolization, echinococcus disease, 
hemophilia,” cystic disease and multiple 
pulmonary abscesses prior to establishment 
of bronchial communication (Fig. 1, 2 
and 14). 

Although hematogenous metastatic dis- 
ease can often be diagnosed readily, one 
unusual variety deserves mention: chorion- 
epithelioma. The pulmonary metastases in 
this disease show a marked tendency to- 
ward hemorrhagic infiltration or necrosis. 
In this event the pulmonary nodules lose 
their sharply marginated contours and 
appear “‘soft” and fluffy. Such infiltrations, 
having lost their original appearance, are 
frequently indistinguishable from patchy 
bronchopenumonia or atelectasis. Fortu- 
nately, the history and physical findings 
are characteristic in many instances, the 
salient features being: 

(1) History of tumor: mediastinal, retro- 
peritoneal or testicular. 

(2) Hemoptysis and rapidly progressing 
anemia. 

(3) Gynecomastia. 

(4) Very high urinary prolan, with prolan 
titer higher than 1,000,000 mouse units per 
liter (Powell method) (Fig. 3 and 4). 

With regard to smaller lesions, to assume 
that a certain picture is typical of miliary 
tuberculosis, sarcoid, or lymphogenous 
malignancy may be fallacious. It should be 
emphasized that such widely divergent 
pathological entities as cystic disease and 
miliary tuberculosis may produce practic- 
ally identical pulmonary pictures. From 
the work of Berg and Zachrisson,? the diffi- 
culty encountered in differentiating be- 
tween pulmonary cystic changes and mili- 
ary infiltrates of various origins is quite 
evident. In their illustrations, the cystic 
lung of tuberous sclerosis, acute and chronic 
miliary tuberculosis, sarcoid, silicosis, 
chronic passive congestion and lympho- 
genous carcinomatosis all show a similar 
basic pattern, which so far as we are con- 
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cerned is practically identical. The diffi- 
culty inherent in differential diagnosis of 
miliary carcinosis of the lung is another 

case in point. Rigler*® states that in miliary 

carcinomatosis the lesions are ‘“‘much 
sharper and more discrete and dense than 
miliary tuberculosis. ”’ On the other hand, it 
is Culver’s opinion that in miliary tubercu- 
losis “‘the lesions are usually more discrete 
...and have a more homogeneous density” 
than in carcinosis.* It is quite probable that 
both authors are correct, as the roentgen 
appearance may change in different phases 
of the disease. 

In the case of miliary disease, therefore, 
one must conclude there is no constant or 
absolutely diagnostic appearance. As indi- 
cated by Austrian and Brown,! miliary 
roentgen shadows may result from multiple 
causes. They state: “Generically . . . they 
occur whenever irritants—bacterial, viral, 
mycotic, chemical or neoplastic—find pul- 
monary or bronchial lodgment, whether by 
bronchial, vascular or lymphatic routes, or 
whenever disseminated pulmonary-vascular 
lesions, localized allergy or stasis in the 
lesser circulation occur.”’ (See Table 1.) 

C. Distribution. As a single entity in dif- 
ferential diagnosis, the distribution of pul- 
monary lesions may or may not be helpful. 
One might expect the disturbed dynamics 
underlying pulmonary edema to give a 
relatively constant pattern of distribution, 
but this does not prove to be the case. The 
usual roentgenologic appearance is one in 
which the periphery of the lung fields is 
clear in both posteroanterior and lateral 
roentgenograms. Centrally there is a sym- 
metrical butterfly-shaped opacity, most 
radiodense at the hila, but fading toward 
the periphery, the clear periphery apparent- 
ly being due to the mechanics of respiration 
and the massage action of the pleura (Fig. 
8). However, as was so aptly demonstrated 
by Nessa and Rigler,?? many exceptions to 
this characteristic distribution exist, lead- 
ing to frequent diagnostic errors. In order 
to obviate such mistakes, it must be re- 
membered that pulmonary edema need not 
be diffuse, but may be asymmetrical and, 
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indeed, entirely localized to one lung or 
even an upper lobe. 

The tendency for infarcts to involve the 
periphery of the lobes adjacent to several 
pleural surfaces has been known for many 
years. The importance of this feature has 
been emphasized in the current literature 
by Hampton and Castleman.” Multiple 
projections, including lateral views, are 
often essential if one is to determine not 
only the shape of the lesion, but also its 
proximity to major and minor fissures. 

Pulmonary lesions of silicosis often seem 
to have a characteristic distribution, al- 
though this varies with the stage of the 
disease. According to Pendergrass,” the 
earliest fibrotic lesions are distributed in or 
along lymphatic channels, and may become 
parenchymal in position. In the relatively 
early phase of the disease described by 
Pancoast and Pendergrass”. as peribron- 
chial perivascular lymph node _ predomi- 
nance, the nodules tend to spare the periph- 
ery due again to the above described mas- 
sage action of the ribs. However, eventually 
the centrifugal lymphatics become involved 
and subsequently massive coalescent or 
tuberculoid nodules may make their ap- 
pearance in the upper or apical portions 
of the lung fields (Fig. 9 and 10). 

Changes largely confined to the bases and 
inner thirds of the lung fields are produced 
by so many disease entities, both common 
and rare, that the finding of such distribu- 
tion is not in itself particularly diagnostic. 
Among the conditions to be considered in 
differential diagnosis are such common ones 
as chronic passive congestion, bronchitic 


disease, bronchiectasis and aspiration pneu- . 


monitis. Less commonly, scleroderma,'*** 


fibrocystic disease of the pancreas,” periar- 
teritis nodosa,’ erythremia,” ascariasis,'*.° 
and drug withdrawal’ are encountered. The 
commoner lesions are too well known to 
merit further consideration. It is not within 
the scope of this paper to dwell at length 
on the numerous rare conditions which are 
alleged to have this characteristic roent- 
genographic distribution. 

During the last three years, numerous 


JANUARY, 1948 


cases of teratoma of the testis and osteo- 
genic sarcoma in younger individuals have 
been under our care. Of considerable in- 
terest and practical importance is the fact 
that early pulmonary metastatic deposits 
are often observed first in the costophrenic 
sulci, or partially obscured by the superim- 
posed cardiac silhouette, stomach bubble, 
or domes of the diaphragm (Fig. 11). This 
diagnosis has so often been made in retro- 
spect after the lesions show generalization, 
that it behooves the examiner to give espe- 
cially careful consideration to such areas 
before a negative report is rendered. Care- 
ful roentgenoscopy, spot roentgenograms, 
and oblique studies are often required be- 
fore one can be certain of the correct 
diagnosis. 

D. Progression and Retrogression. The 
rapid progression in size or, on the other 
hand, regression or disappearance of pul- 
monary lesions over a period of days or 
weeks, as contrasted with months or years, 
may be of considerable diagnostic aid. In 
this regard, the importance of properly 
spaced serial roentgenograms cannot be too 
greatly stressed. The usual type of “‘cannon 
ball” metastatic malignancy, in our experi- 
ence, progresses quite rapidly to a fatal 
termination in weeks or months. It has 
been observed that the most rapid evolu- 
tion of such cases is in young patients with 
teratoma of the testis, whose pulmonary 
lesions were previously held in check or 
caused to regress temporarily by palliative 
roentgen therapy. So far, in no case with 
metastatic malignancy above the domes of 
the diaphragm have we observed more than 
transient retrogression of the pulmonary 
lesions, although complete clearing of the 
lung fields was accomplished on five differ- 
ent occasions. The primary lesion in these 
patients was teratoma of the testis. Pul- 
monary metastasis in this disease is rela- 
tively frequent, having been noted in 20 of 
109 cases when first admitted to this hospi- 
tal (Fig. 12 and 13). 

By contrast, parasitic disease may re- 
main stationary over a period of years (Fig. 
14), while many pulmonary infarcts, once 
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apparent, heal within periods varying from 
days to weeks. Although postmortem con- 
firmation is lacking in those cases of infarc- 
tion which show roentgen evidence of rapid 
resolution, such shadows have been desig- 
nated as “incomplete infarcts” by Hampton 
and Castleman" on the assumption that no 
necrosis of the alveolar walls can be demon- 
strated. 

Additional examples of the importance 
of serial studies may be mentioned. It is 
well known that in early phases of pulmo- 
nary edema the roentgen picture simulates 
miliary disease due to other causes. Subse- 
quently, when the miliary lesions become 
large and confluent, within hours or days, 
the possibilities in differential diagnosis are 
narrowed appreciably and a correct inter- 
pretation can more easily be rendered. Both 
rapid progression and clearing of pulmonary 
lesions are commonly encountered in acute 
illnesses as exemplified by atypical yor 
monia, lipoid embolism (Fig. 16 and 37), 
and as noted in certain cases of Léffler’s 
syndrome (Fig. 18 and 19). The above 
phenomena are in marked contrast to such 
diseases as pneumoconiosis, where pulmon- 
ary lesions may undergo little or no change 
over a period of years. 


The examples given are only a few of 


many which might be quoted. Fundamen- 
tally, a certain disease may show marked 
variation in appearance and distribution 
from individual to individual, but the 
pattern of progression and regression may 
be so chracteristic as to suggest the prob- 
able diagnosis. 

E. Mediastinal Enlargement and In- 
creased Prominence of the Hilar Shadows 
Associated With Pulmonary Lesions. A\l- 
though it is true that the mediastinal and 


hilar nodes are involved in many types of 


acute pulmonary infection, rarely is there 
associated roentgen evidence of significant 
mediastinal lymphadenopathy in adults. 
This fact has recently been stressed by 
Paul,” who states that “‘roentgenologically, 
such lymphadenopathy is of relatively 
little importance.”” One exception to this 
general rule merits consideration. Bihss and 
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Berland® suggest that in ulceroglandular 
and oculoglandular tularemia, hilar adeno- 
pathy is manifest in the earlier stages of the 
disease with subsequent appearance of 
pulmonary lesions, which arise presumably 
due to retrograde lymphatic spread (Fig. 
1S). 

In children it is well known that the hilar 
shadows are frequently accentuated during 
acute lower respiratory infections. There- 
fore, great caution must be exercised in 
distinguishing between normal variants of 
the hilar structures and so-called “hilar 
adenopathy,” which are often differentiated 
with difficulty. 

In more chronic pulmonary infection, 
such as tuberculosis and the pneumomy- 
coses, pulmonary lesions with concomitant 
mediastinal and hilar enlargement are 
common. Likewise, lymphomatoid dis- 
orders, metastatic carcinoma and Boeck’s 

sarcoid may give rise to similar pathological 

changes. The difficulty in distinguishing 
between the members of the lymphoblas- 
toma group has been stressed in the current 
literature.° Caffey® states: pri- 
mary lymphoblastomas include lympho- 
sarcomas, Hodgkin’s disease and leukemic 
hyperplasias. All have essentially the same 
roentgen characteristics, and their differen- 
tiation by roentgen visualization is rarely 
possible.” 

Because of the widespread distribution of 
the mediastinal lymph nodes, involvement 
of these structures may result in a varia- 
ble roentgen-ray pattern, depending on 
whether several or all of the nodes are in- 
volved. In this regard, it is noteworthy that 
Hodgkin’s disease may present itself as a 
moderate enlargement of single groups of 
mediastinal nodes. According to Rabin,” 
who has observed a large series of Hodgkin’s 
cases ... “it appears that enlarged para- 
tracheal lymphnodes are the ones most 
frequently observed on the film.” True as 
this statement may be, one should not infer 
that every case with such paratracheal enlarge- 
ment is one of Hodgkin’s disease (Fig. 20, 21, 
22). It is self evident, therefore, that differ- 
ent diseases, affecting the same group of 
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lymph nodes in the same general manner 
will produce an identical roentgen picture. 
Thus, such dissimilar conditions as lympho- 
blastoma, sarcoid, and even metastatic 
teratoma of the testis may mimic one 
another. A case of idiopathic pulmonary 
fibrosis recently encountered in this hospi- 
tal was characterized by such diffuse pul- 
monary and mediastinal changes that the 
differential diagnosisincluded, amongothers 
silicosis, silicotuberculosis, and coccidioido- 
mycosis (Fig. 23 and 24). 

Before leaving this topic, it should be re- 
called that hilar enlargement often results 
from diseases involving structures other 
than lymph nodes. Mention should be made 
of such conditions as chronic passive con- 
gestion, periarteritis nodosa, pulmonary 
infarction, etc., which may result in en- 
largement of the pulmonary vessels with 
consequent increase in the root shadows. 
Practically speaking, lymph nodes and 
large truncal shadows near the mediastin- 
um are often indistinguishable. The prob- 
lem of hilar and associated truncal enlarge- 
ment is not a simple one. As pointed out by 
Pendergrass: ‘“‘Slight to moderate vari- 
ation in these shadows is often difficult to 
evaluate.” The chances for error in inter- 
pretation depend to a large extent on the 
technique used and the effort expended by 
the examiner. The personal equation plays 
an important role, the same individual 
rendering different reports on the same 
roentgenogram on different days. 

Space does not permit a complete con- 
sideration of all conditions listed in Table 
1. However, several additional points 
deserve clarification: 

The presence of multiple pulmonary 
calcific foci has heretofore been frequently 
considered due to pre-existing, well healed 
miliary or submiliary tuberculosis, or a 
Ghon’s complex. Geever"® feels that tuber- 
culo-allergy may become spontaneously 
extinguished or depressed, and that the in- 
fection, having occurred many years before, 
becomes completely healed. He noted that 
as a cause for such calcifications . . . “‘the 
importance of tuberculosis should not be 
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minimized.” From the practical standpoint 
however, it seems unwise to label unequi- 
vocally such shadows as tuberculous in 
origin, when the subject still remains so 
controversial. 

Doubt has been expressed regarding the 
tuberculous origin of such lesions by Olson, 
Wright and Nolan,” who suggest Ascaris as 
a possible causative agent. A close relation- 
ship between the high incidence of pulmon- 
ary calcification and the prevalence of 
Ascaris lumbricoides in the Appalachian 
Plateau and its foothills has been pointed 
out. 

A recent review stresses the prevalence 
of pulmonary calcification associated with 
tuberculin anergy and histoplasmin sensi- 
tivity. It is not unlikely, therefore, that 
histoplasmosis, particularly in certain areas 
of the Mississippi River Basin, accounts for 
an appreciable number of diffuse calcareous 
lesions in the lung fields. 

Practically speaking, it is important to 
remember, in weighing the relative merits of 
the different concepts of pathogenesis of 
pulmonary calcium deposits, that such a 
simple factor as incorrect evaluation of 
blood vessel shadows seen on end may 
nullify sweeping conclusions based on 
statistical analyses. 
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REPORT OF CASES 

Case 1. Pulmonary Embolism Simulating 
Metastatic Disease (Fig. 1 and 2). 

A medical officer aged thirty-four noted 
anorexia, malaise and weight loss in August, 
1942. This was attributed by him to salt loss 
and inadequate diet. Consequently, medical aid 
was not sought. On August 13 he ran approxi- 
mately a mile, and though rather fatigued 
following this unusual exertion, he noted no 
particular after-effects. On the following day 
he had occasion to have a routine roentgeno- 
gram of the chest made. Because of the 
presence of rounded densities in both lung 
fields, he was hospitalized. Past history dis- 
closed the fact that preceding the onset of 
his illness, he had suffered from external hemor- 
rhoidal thrombosis on four different occasions, 
and had had thrombi excised twice. 

Low grade fever was present for the first few 
days following hospitalization. The sedimen- 
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tation rate was elevated and a moderate de- 
gree of secondary anemia was present. Roent- 
genographic studies of the skeleton, gastroin- 
testinal and urinary tracts were negative. The 
patient was returned to the zone of interior with 
a diagnosis of metastases to both lung fields, 
primary site undetermined. The possibility of 
pulmonary infarction was considered but felt to 
be unlikely. 

He was admitted to another general hospital 
where further investigation gave no additional 
information. Approximately three weeks after 
the original roentgenograms, the patient ex- 
perienced severe pleuritic pain in the left lower 
chest with radiation to the left shoulder. He 
developed a non-productive cough. Roentgeno- 
grams now showed the lesion in the left lower 
lobe to have become attached to the mid-por- 
tion of the diaphragmatic leaf, which was now 
moderately elevated. The costophrenic sulci 
remained clear. 

A repeat roentgenographic study thirty days 
later showed that one of the lesions had com- 
pletely disappeared and the remainder had 
shown some regression. Phlebograms at this 
time showed patent veins throughout both 
lower extremities. 

The patient returned to duty. He has been 


Fic. 1. 


Laminagraphic study of a medical officer, 
aged thirty-four, with history of fatigue and low 
grade fever, originally thought to have metastatic 
malignancy. Sequential films proved this to be a 
case of pulmonary infarction. Note the large 
“cannon ball’’ lesions at both bases. 
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Fic. 2. Lateral roentgenogram of same case as Figure 
1, showing close approximation of nodular shadows 
to the major interlobar fissures. 


entirely well to May, 1946. Six months after 
the lesions were first noted roentgenograms were 
negative except for mild residual parenchymal 
scarring in areas previously occupied by the 
infarcts. 


Discussion. This case, reported elsewhere 
by Hampton,” demonstrates that several 
months of observation may be necessary 
before the cause of ‘cannonball’ lesions can 
be determined. In this instance the infarcts 
showed no appreciable change over a three 
month period. In our experience pulmonary 
metastatic disease may be held in check for 
a comparable length of time after deep 
roentgen therapy. The lateral roentgeno- 
gram was of inestimable value in determin- 
ing the etiology of the pulmonary shadows. 

Case 1. Chorionepithelioma (Fig. 3). 

A soldier, aged twenty-four, was admitted to 
Percy Jones General Hospital on June 21, 
1944. Family history revealed that his mother 
and two maternal aunts had died of carcinoma 
of the breast. 

In February, 1944, he developed “flu,” 
characterized by fever, aches and malaise. 
Following this he had persistent cough, hoarse- 
ness and hemoptysis. In March he noted puffi- 
ness of the face, swelling of the veins of the neck 
and dyspnea. His collar size increased from No. 
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Fic. 3. Diffuse pulmonary lesions simulating infec- 
tion. This patient originally complained of hoarse- 
ness, hemoptysis, and increase of collar size. 
He had a large mediastinal mass, which promptly 
disappeared following roentgen therapy, but sub- 
sequently developed extensive hematogenous 
metastases, as shown above in the portable rcent- 
genogram. The “‘soft’’ appearance is due to 
hemorrhage and necrosis within the lesions. Proved 
case of chorionepithelioma. 


14 to15$. In April the veins of the chest and arms 
became prominent and his breasts became en- 
larged. He was hospitalized on June 10. Roent- 
genograms showed a large mediastinal mass. 
There was evidence of superior venacaval obs- 
struction. The venous pressure in the arms 
approximated 400 mm. of water. He was ad- 
mitted to this hospital with a transfer diagnosis 
of chorionepithelioma. 

Physical examination on admission confirmed 
the presence of the superior venacaval obstruc- 
tion and gynecomastia. Clear fluid could be 
expressed from the nipples. Urinary prolan was 
1,500,000 mouse units per liter. 

Deep roentgen therapy was instituted and 
after three treatments there was striking reces- 
sion of the tumor, prompt disappearance of 
signs of obstruction of the superior venacava 
and diminution in size of the breasts. A single 
pulmonary metastasis was visible in the left 
costophrenic sulcus in August. In October, 
anemia and a diffuse seeding of the lungs were 
observed, the pulmonary lesions showing 


marked progression in size by the time of death 
on October 27, 1944. 
Autopsy disclosed a chorionepithelioma in 
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the upper anterior mediastinum, measuring 
5X5X4 cm. As no involvement of the testes 
or retroperitoneum was found, it was felt that 
the tumor was primary in the mediastinum. 
There were extensive metastases in lungs, liver 
and eleventh and twelfth thoracic vertebrae. 
The pulmonary tumor nodules were sharply 
circumscribed and ranged from pea to acorn 
in size. Viable tumor cells were confined to the 
periphery, the remainder of the nodule being 
completely necrotic and containing blood. 


Discussion. In our experience, rapid pro- 
gression of anemia, high urinary prolan 
titer and profuse hemoptysis are pathogno- 
monic of chorionepithelioma in young 
adults. The marked hemorrhage and nec- 
rosis in the lesions apparently accounts for 
their hazy outline on the roentgenograms. 
A striking clinical feature is the anemia 
explained by hemorrhage within the tumor 
nodules. We have been disappointed by the 
poor response of this type of tumor to deep 
roentgen therapy. The following case of 
chorionepithelioma presented a strikingly 
similar roentgen and clinical picture. 


Case 111. Chorionepithelioma (Vig. 4). 

This officer, aged twenty-nine, was admitted 
to Percy Jones General Hospital on September 
30, 1944. In June, 1943, he noted a small, 
hard lump in the right testis. Within a few 
months the entire testicle was somewhat 
swollen and intermittent low backache was 
noted. Lumbar pain became severe in April, 
1944, and led to hospitalization at an army 
general hospital on May 1, 1944. Three days 
later an orchiectomy, together with extensive 
resection of the periaortic lymph nodes, was 
carried out. He then received deep roentgen 
therapy over the inguinal regions, abdomen 
and chest until September 1, at which time ther- 
apy was discontinued. He had now lost 30 
pounds in weight and complained of discomfort 
in the right upper quadrant, bladder region, left 
lower quadrant and left hip. While on leave in 
September he rapidly became worse and was 
admitted to this hospital. 

On admission there was evidence of marked 
weight loss, dehydration and moderate icterus. 
The liver edge was irregular and tender. 

Laboratory studies were as follows: red blood 
cell count, 2,100,000; hemoglobin, 46 per cent; 
icteric index, 31; urinary prolan 1,500,000 
mouse units per liter. 


~ 
-* 
} 
an 
F 
* 


Bedside examination. Diffuse pulmonary 


Fic. 4. 
lesions simulating infection in officer, aged twenty- 
nine, with history of tumor of the right testis. 
Urinary prolan 1,500,000 mouse units per liter 
(Powell method). Diagnosis: Extensive metastatic 
chorionepithelioma with extreme degree of hemor- 
rhage and necrosis. 


His course was retrogressive, characterized 
by the presence of low grade fever, tachypnea, 
hemoptysis and increasing jaundice. Death oc- 
curred on October 8, 1944. 

Necropsy revealed extensive metastatic 
chorionepithelioma of the retroperitoneum, 
liver and lungs. An extreme degree of hemor- 
rhage and necrosis was found in the metastatic 
lesions. Throughout the pulmonary paren- 
chyma were numerous round pea to walnut 
sized tumors. The pulmonary nodules were so 
hemorrhagic and necrotic that the roentgen 
picture suggested a diffuse bronchopneumonic 
process. 


Discussion. This case differed from Case 
11 only in that the gynecomastia was absent. 

Case iv. Bronchogenic carcinoma (Fig. 5). 

A colonel, aged fifty-three, was first hospital- 
ized in January, 1943. The family history re- 
vealed that his father had died of cancer of the 
sigmoid at fifty-five and a sister of carcinoma of 
the breast at fifty. 

In September, 1942, the patient experienced 
pain and localized tenderness along the lateral 
aspect of the right foot. Subsequently he noted 
a dull pain in the lower dorsal spine radiating 
around the tenth rib into the left upper quad- 
rant. In January, 1943, physical examination 
revealed scoliosis of the spine and point tender- 
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ness over the right cuboid bone. Roentgen 
examination showed lytic areas in the left 
tenth dorsal pedicle and right os cuboid. 
Chest roentgenograms revealed a_ nodular 
lesion in the left upper lobe which simulated 
a slightly calcified primary Ghon’s focus. Biopsy 
of the os cuboid led to a diagnosis of adenocarci- 
noma of unknown origin. He received roengten 
therapy throughout February, 1943, with 
marked improvement of symptoms, regression 
of the pulmonary lesion and improvement in 
appearance of the skeletal lesions. 

He was discharged to duty on March 30, 
1943, and returned in June, feeling well. The 
tenth dorsal vertebra had completely recalci- 
fied, but roentgenograms now showed involve- 
ment of the pedicles of D-5 and D-7. The lesions 
each received 3,200 r (with backscatter). Subse- 
quent films showed healing taking place. 

On November 22, 1943, he was readmitted 
complaining of marked sacral pain. Roentgeno- 
grams revealed a large lytic lesion with com- 
plete destruction of all sacral segments. Deep 
roentgen therapy induced complete relief of 
pain, and he was again discharged from the 
hospital. 


Fic. 5. Diffuse submiliary lesions in officer, aged 
fifty-three. His first complaint was pain in the 
region of the right os cuboid, followed shortly by 
distress in the region of the left tenth rib. The 
densities in both lung fields represent metastases 
from the primary pulmonary neoplasm shown at a. 
This lesion is not prominent, as it has regressed 
following deep roentgen therapy. 
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‘1G. 6. Bronchogenic carcinoma simulating miliary 
tuberculosis in a soldier, aged forty-one, with 
history of bilateral inguinal pain, alternating 
hydrothorax and symptoms of embolism. Primary 
lesion proved to be a small papillary adenocarci- 
noma of the right upper lobe bronchus. 


He was readmitted on March 11, 1944, com- 
plaining of severe retro-orbital pain, nausea and 
vomiting. Numerous focal areas of destruction 
were now apparent in the calvarium. The pre- 
viously involved osseous structures appeared 
more densely calcified. Symptomatic relief 
followed roentgen therapy. 

During the next year he continued to de- 
velop numerous lucid defects in the skull, 
vertebrae and ribs. Lesions were also noted in 
the right tibia and left femur. In March, 1944, 
examination of the lungs showed recurrence of 
the primary pulmonary lesion, and, in addition, 
miliary lesions became manifest in both lung 
fields. There were no pulmonary complaints. 


Palliative roentgen therapy was given at vari-. 


ous times but had to be discontinued at in- 
tervals because of evidence of bone marrow 
exhaustion. He gradually lost weight and 
strength. In November, 1944, signs of cerebral 
metastasis were evident, dominating the clinical 
picture during the remaining months of life. 
Death occurred May 3, 1945, thirty months 
after the onset of symptoms. 

Autopsy revealed bronchogenic carcinoma 
(adenocarcinoma type) of the left upper lobe 
with extensive metastases to bone, brain, liver, 
lungs, regional lymph nodes and adrenals. The 
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primary lesion was found in the wall of a branch 
bronchus, adjacent to a calcified lymph node 
containing a caseous center surrounded by scar 
tissue. The innumerable pulmonary metastatic 
deposits were found to be 3 to § mm. in size. 


Discussion. The prolonged course, the 
mineralization of the skeletal lesions, and 
the prompt disappearance of the primary 
lung tumor following deep roentgen therapy 
were striking. Relief of pain was dramatic 
and enabled the patient to continue in a 
useful capacity during the major portion of 
his illness. The fact that the primary neo- 
plasm originated at the site of an old tuber- 
culous scar is noteworthy. A case with a 
somewhat similar roentgen picture, suggest- 
ing miliary tuberculosis and presenting a 
problem in differential diagnosis, was 
recently encountered. 


Case v. Bronchogenic Carcinoma Simulating 
Miliary Tuberculosis (Fig. 6 and 7). 

This soldier, aged forty-one, was admitted to 
Percy Jones General Hospital on July 8, 1943. 
In March, 1943, he developed cough, bilateral 
inguinal pain and fever, and then improved. 
In April, symptoms recurred and were soon 
followed by pleurisy and hemoptysis. When 
hospitalized early in April, 1943, there was evi- 
dence of femoral thrombophlebitis. Roentgeno- 
grams showed the presence of bilateral pleural 


Fic. 7. Same case of Figure 6, showing miliary 
lesions in the lateral projection. 
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effusion, but, in addition, miliary lesions were 
noted throughout both lung fields, suggesting 
the diagnosis of miliary tuberculosis. 

On admission to this hospital there were 
signs of thrombosis of the inferior vena cava. 
Numerous thoracenteses yielded a_ serosan- 
guineous fluid. He continued to complain of 
recurrent pleurisy and pain along the right 
femoral vein. On July 13, he developed an 
embolus of the right radial artery, and three 
days later a cerebral embolus resulted in apha- 
sia and right hemiparesis. He was markedly 
emaciated at the time of death on July 27, 
1943. 

Necropsy revealed a small primary papillary 
adenocarcinoma of the right upper lobe bron- 
chus with diffuse adenocarcinomatosis of both 
Jungs, the miliary lesions being quite small 
and uniform in size. Metastases were present 
in the hilar nodes, pleura, liver, kidney and 
adrenals. There was an organizing thrombus of 
the femoral, common iliacs, and the lower 
portion of the inferior vena cava. Also worthy 
of interest the terminal non-bacterial 
thromboendocarditis of both mitral and tri- 
cuspid valves which had resulted in emboli to 
the splenic, left renal, right radial and left 
coronary arteries. A necrotic area of infarction 
in the left lower lobe had ruptured into the 
pleural cavity, producing an_ encapsulated 
empyema. 


Was 


Discussion. The primary neoplasm was 
found only after careful search. The 
presence of a thrombophilic diathesis in 
association with malignancy is well exem- 
plified by this case. Even so, this was a most 
difficult diagnostic problem, not completely 
solved until autopsy. 


Case vi. Pulmonary Edema (Fig. 8). 

This soldier, aged twenty-nine, was admitted 
to Percy Jones General Hospital on January 
28, 1946. From April, 1944, until March, 1945, 
the patient was a German prisoner. When 
liberated, he was hospitalized with complaints 
of weakness, recent rapid weight loss, dyspnea 
on exertion and generalized edema. The red 
blood count measured 2,700,000 per 
cu. mm. and hemoglobin 4.5 gm. per 100 cc. 
The response to transfusions, diet and vitamins 
was inadequate. Further study demonstrated a 
diverticulum-like lesion of the third portion of 
the duodenum. 

On October 9, 1944, the duodenum and head 
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Fic. 8. Diffuse pulmonary edema in soldier, aged 
twenty-nine, which appeared two days following 
incision and drainage of a huge abscess in the left 
abdominal gutter. Patient had a 4 plus albumi- 
nuria and innumerable red blood cells in the urine, 
but no urea retention. Note the rather charac- 
teristic butterfly pattern. 


of the pancreas were resected and the stomach 
and common duct anastomosed to the jejunum. 
The tumor, which proved to be a leiomyoma of 
the duodenum with low grade sarcomatous 
changes, was completely removed. An incisional 
biliary fistual developed postoperatively. 

On admission to this hospital, physical ex- 
amination was negative except for the presence 
of mild anemia and slight drainage from the 
fistula. On February 20, 1946, he developed 
painless jaundice and clay-colored stools. On 
February 28, because of signs of complete 
obstruction, the common duct was explored and 
two small stones removed. A_ cholecysto- 
jejunostomy was performed. Signs of epigastric 
peritonitis, a temperature of 103°, and respira- 
tions of 30 developed postoperatively. On 
March 2 a Penrose drain was inserted into the 
region of the common duct without improve- 
ment. On March 6, in spite of rapid diminution 
of his jaundice, he failed to gain. Signs of bi- 
lateral lower lobe consolidation now appeared. 
The roentgenogram and clinical picture were 
compatible with lower lobe atelectasis resulting 
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Fic. 9. Reported through the courtesy of Dr. E. P. 
Pendergrass. Chest of hard coal miner, aged forty- 
four, who had never used a jack hammer and had 
drilled very little in rock. The roentgenogram is 
rather characteristic of pneumoconiosis without 
infection. Patient relatively asymptomatic. 


from elevated diaphragms. During the previous 
seven days he had received 17 liters of sodium 
chloride intravenously, and the whole blood 
level was found elevated to 590 mg. per 100 cc. 
All salt was discontinued and human serum 
albumin was substituted. Between April 6 and 
15 he received 625 gm. (25 ampules) of this 
substance. Under this management the total 
blood proteins rose from 4.8 to 6.9 and the 
serum albumin from 3.4 to 4.7. 

On May 11, a huge abscess in the left ab- 
dominal gutter was drained. Though tempera- 
ture now fell towards normal, dyspnea became 
more marked and the patient was delirious at 
times and at times lethargic. By May 13 signs 
of consolidation had almost disappeared at both 
bases, but rales were now present over both 
anterior lung fields. A roentgenogram dated 
March 15 showed diffuse pulmonary edema. 
His urine, previously negative, now showed 4 
plus albuminuria and innumerable red blood 
corpuscles. During the next two weeks the chest 
cleared and his subsequent course was unevent- 
ful, except for persistence of marked albu- 
minuria. At no time was there urea retention, 
peripheral edema, hypertension, or increase 
in anemia. The urinary specific gravity was 
within normal limits. Therapy included pen- 
icillin, streptomycin and oxygen. 
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Discussion. The roentgen picture in this 
case is characteristic of pulmonary edema. 
During his early postoperative course he 
received excessive amounts of sodium 
chloride, which apparently resulted in fluid 
retention without oliguria, evidence of urea 
nitrogen retention, or diminished CO, com- 
bining power. At this critical stage ad- 
ministration of human serum albumin 
mobilized excessive fluid into the blood 
stream. This process was enhanced by im- 
paired urinary secretion due to nephritis. It 
should be noted that the serum albumin 
given contained approximately 0.1 gm. of 
mercury and also sodium chloride. His 
subsequent course has not been character- 
istic of mercury nephrosis. The normal 
blood urea nitrogen rules out the presence 
of a true nephritic “butterfly.” 

The following 2 cases are quite character- 
istic of the roentgen findings in pneumocon- 
iosis with and without infection: 


Case vil. Anthracosilicosis without Infection 
(Fig. 9). 

This man, aged forty-four, had been a hard 
coal miner and was seen in consultation by Dr. 
E. P. Pendergrass. He worked in a coal mine for 
nineteen years and used hand tools. He never 


Fic. 10. Reported through the courtesy of Dr. E. P. 
Pendergrass. Anthracosilicosis with infection. Note 
the extensive tuberculoid lesions in both subapical 
regions. Patient packed slate in breakers for four 
years and subsequently was employed as a hard 
coal miner for fifteen years. 
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used a jack hammer and drilled very little in 
rock. His only complaints were those of nerv- 
ousness, ill-defined pains, vomiting and “gas.” 
The roentgenogram is rather typical of pneu- 
moconiosis without infection. 


Cast vill. Anthrecosilicosis with Infection 
(Fig. 10). 

This man, aged forty-three, was seen by Dr. 
E. P. Pendergrass in civilian life. 

Past History. At the age of twenty he was 
found to have pulmonary tuberculosis and was 
sent to a sanatorium. 

The following occupational history is of signif- 
icance: He began work at the age of eleven. 
His job consisted of packing slate in breakers 
for four years, following which he worked as a 
hard coal miner for fifteen years. During the 
past eight years he was not employed. Patient 
came into the hospital as a brain tumor suspect. 
No tubercle bacilli could be demonstrated, 
even after bronchoscopic examination. In spite 
of this, the roentgen picture is characteristic 
of silicosis with infection, likely due to tuber- 
culosis. 


Case 1x. Metastatic Osteogenic Sarcoma (Fig. 
11). 

This corporal, aged twenty-one, was ad- 
mitted to Percy Jones General Hospital on 
April 7, 1946, with a large tumor of the lower 


Fic. 11. Early pulmonary lesion superimposed on left 
eleventh rib and demonstrated in the region of 
the stomach bubble at a. Confirmed by roent- 
genoscopy and films made in multiple projections. 
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Fic. 12. Multiple metastases in the lungs from em- 
bryonal adenocarcinoma of the left testis. 


third of the right femur. The left thigh 
measured 33 cm. and the right 44 cm. There was 
marked enlargement of the veins of the lower 
thigh and marked increase in local heat. The 
tumor was firm, about the size of a small grape- 
fruit, and was attached to the underlying bone. 
Roentgenograms of the right femur revealed a 
large osteogenic tumor involving the femoral 
shaft near the junction of the middle and distal 
thirds. Sun-ray periosteal formations were seen 
extending into the soft tissues both mesially 
and laterally. The medullary canal appeared 
partially obliterated by bone condensation 
changes. The appearance was quite character- 
istic of an osteoblastic sarcoma. A chest roent- 
genogram revealed a 2X1 cm. shadow behind 
the stomach bubble, which was subsequently 
proved to be a metastatic lesion by means of 
careful roentgenoscopy, spot roentgenograms 
and special oblique projections. 


Discussion. This case demonstrates the 
necessity of careful scrutiny of chest roent- 
genograms prior to amputation in malig- 
nant tumors of bone. Without painstaking 
fluoroscopy of the lung fields the proper 
diagnosis could not have been made. 

Case x. Teratoma of the Testis (Fig. 12 and 
13). 

This private, aged thirty-four, was admitted 
to Percy Jones General Hospital on January 17, 
1945. In August, 1944, he injured his left testis. 
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Fic. 13. Same case as Figure 12. Bedside roentgeno- 
gram of the chest four weeks later showing marked 
increase in size of lesions. 


In December, 1945, the left testicle became 
enlarged to several times its normal size and 
was firm in consistency. 

On admission to the hospital the above ob- 
servations were confirmed. In addition, there 
was left supraclavicular adenopathy. On Janu- 
ary 24, roentgenograms showed metastases in 
both lung fields. Deep roentgen therapy was 
followed by complete regression of the supra- 
clavicular mass and improvement in the pul- 
monary lesions. The urinary prolan was greater 
than 3,000 mouse units. On May 2 an orchiec- 
tomy was performed. In June he complained of 
severe pain in his back and chest, which was 
relieved by roentgen therapy. The pulmonary 
lesions progressed and his condition gradually 
deteriorated. Death occurred on September 16, 
1945- 

At necropsy both lungs were studded with 
innumerable metastatic foci ranging from 0.5 
to 6 cm. in diameter. There was marked involve- 
ment of the lumbar, inguinal, periaortic, and 
tracheobronchial lymph nodes. Metastases were 
present in the left kidney, the diaphragm, 
spleen and liver. The microscopic diagnosis was 
embryonal adenocarcinoma. 


Discussion. This case illustrates the 
futility of any type of therapy in the face of 
pulmonary metastases. The rapid increase 
in size of the lung lesions in the period of 
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one month is not uncommon, particularly 
following initial regression due to deep 
roentgen therapy. 

Case x1. Possible Echinococcus Disease (Fig. 
14). 

This patient’s roentgenogram and clinical 
history are included through the courtesy of 
Dr. C. C. Hoffman of Hartford, Connecticut: 

A fifty-four year old white business man first 
noted symptoms in April, 1930. There was 
dyspnea, loss of strength, tachycardia and 
cough with intermittent expectoration. On 
physical examination there were areas of dull- 
ness and inconstant rales over the lung fields. 
The heart was not enlarged. A roentgen diag- 
nosis of carcinoma of the lungs was made and 
a course of deep roentgen therapy instituted. 

During the next ten years roentgenograms 
were made at approximately yearly intervals 
and showed an unchanging pulmonary picture. 
Scattered throughout the left pulmonary field 
are noted eight moderately dense cystic 
spherical lesions, each measuring 3 cm. in di- 
ameter. In the right pulmonary field are approx- 
imately the same number of lesions tending to, 
overlap one another. Each lesion shows a tend- 


Fic. 14. Reported through the courtesy of Dr. C. C. 
Hoffman. Chest of businessman, aged fifty-four, 
with history of tachycardia, dyspnea and inter- 
mittent expectoration. No change in the number, 
size or appearance of the lesions has been demon- 
strated by roentgenograms made at yearly inter- 
vals during the last ten years. 
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ency toward irregular central calcification. 
These films have been seen by many roent- 
genologists who have speculated as to the possi- 
ble diagnosis. Most of them have stressed hyda- 
tid or congenital cyst as the most likely possi- 
bility. The patient has had only minor com- 
plaints over the years and is in good general 
health at the present time. 

Discussion. This case again exemplifies 
the fallacy of assuming that nodular shad- 
ows in the lung fields are always malignant 
in origin. Due to error in the original inter- 
pretation, the patient received an unneces- 
sary course of deep roentgen therapy. This 
man has only minor complaints at the 
present time. 

Case Chronic Tularemia (Fig. 15) 
(Courtesy of Lt. Col. John L. Dixon). 

A grocer, aged fifty-five, entered the office of 
Dr. John L. Dixon in the summer of 1939, with 
a history of having had an ulceration of his 
right forefinger six years before. The ulcer was 
followed by intermittent suppurative axillary 


Fic. 15. Chronic tularemia. Reported through the 
courtesy of Lieutenant Colonel John L. Dixon. 
Chronic mediastinal adenopathy in a grocer, aged 
fifty-five, was subsequently followed by areas of 
massive consolidation involving the adjacent por- 
tions of the lung fields. This case of ulceroglandu- 
lar tularemia followed a course similar to that de- 
scribed by Bihss and Berland. 


Diffuse Pulmonary Lesions 
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Fic. 16. Portable examination showing diffuse pul- 
monary lesions due to lipoid embolism in a soldier 
aged twenty-one. These densities appeared 
twenty-four hours after fracture of both bones of 
the left leg. 


adenitis. A diagnosis of tularemia, based on 
clinical and laboratory findings, had been made 
at Walter Reed General Hospital. Biopsy was 
reported as positive for tularemia. Two years 
prior to admission the patient was seen by 
another consultant and the diagnosis was sub- 
stantiated by confirmatory biopsy of a lymph 
node. 

When first seen, the patient was an elderly, 
poorly nourished man, appearing chronically 
ill. He was ambulatory. 

Roentgenograms revealed multiple coalescent 
lesions in both lung fields and bilateral hilar 
adenopathy. He was observed for six months, 
during which time the areas of consolidation 
noted initially showed resolution and new areas 
of involvement appeared. During this period 
there was slow regression of the epitrochlear 
and axillary lymphadenopathy. On several 
occasions during his terminal illness, transient 
pleural effusions were noted, but no cavitation 
could be demonstrated. Out of scientific curi- 
osity one of the epitrochlear nodes was treated 
with irradiation and promptly resolved. The 
patient died six months after his initial exami- 
nation and B. tularensis was recovered from 
both the lymph nodes and the pulmonary 
lesions. 


Discussion. This is a rather unusual case 
in view of the chronicity of the symptoms, 
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Fic. 17. Same case as Figure 16, showing clearing of 
the lung fields several days later. A residual lesion 
is now observed in the left costophrenic sulcus. 
This represents a pulmonary infarct arising from 
a bland thrombosis in the injured leg. 


and is not to be confused wih the pneu- 
monia seen during the acute stage of tula- 
remia. 


Case xii. Lipoid Embolism (Fig. 16 and 17). 

A sergeant, aged twenty-one, was admitted to 
Percy Jones General Hospital on June 8, 1945. 

On July 18, 1945, he was injured while play- 
ing ball, incurring a fracture of the lower third 
of the left tibia and fibula. The fracture was 
reduced shortly afterwards under spinal anes- 
thesia. 

He was given sulfadiazine and sodium bicar- 
bonate beginning on July 19. During the eve- 
ning of July 19 he complained of mild shortness 
of breath. His respirations during the next 
few days often ranged between 30-40 per min- 
ute. During this time his temperature varied 
between 100 and 103.5°F. The pulse was pro- 
portional to the temperature. 

On July 22 he became markedly dyspneic. 
Respirations were now 70 per minute, cyanosis 
was extreme, and the patient disoriented. The 
pupils were miotic. The chest showed hyporeso- 
nance, but no other findings. There was no 
evidence of pulmonary edema or increased 
venous pressure. roentgenogram showed 
diffuse pulmonary densities. Laboratory exami- 
nations at this time showed a leukocyte count 
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of 12,200, with 81 per cent polymorphonuclears. 
Hg. was 11.5 grams, a drop of 4 grams when 
compared to a determination taken six weeks 
previously. NPN was 45 mg. per 100 cc. and 
CO* combining power was’ 69 per cent, both 
normal figures at this hospital. Electrocardio- 
gram was normal. 

When he was placed in an oxygen tent, his 
mental status improved markedly. Cyanosis 
was now minimal but tachypnea persisted at a 
rate of 60. Sulfadiazine and sodium bicarbonate 
were immediately discontinued and penicillin 
substituted. During the next few days he im- 
proved markedly. A non-productive cough was 
present. A specimen of urine showed no fat to 
be present. His fundi during this period con- 
tained hemorrhages with white centers, felt by 
the eye consultant to be embolic in origin. By 
July 28 respirations had dropped below 30 
and temperature was normal. Chest films 
showed definite improvement in appearance of 
the lungs. 

On July 29, while receiving penicillin, he 
suddenly developed pleuritic pain on the left, 
respirations rose to 50 and temperature to 
103°F. During the next few days there was 
physical evidence of frank consolidation over 
the entire left lower lobe. The leukocyte count 
was again elevated and the roentgen picture was 
compatible with an infarct occupying the 
left costophrenic sulcus. There was no com- 
plaint of discomfort in either leg. The left 


leg could not be examined for evidence of 


venous thrombosis as it was in a cast. 

He again improved within a few days, the 
respirations becoming normal by August $5. 
Low grade fever up to 99.5°F. persisted until 
September. Follow-up films showed disap- 
pearance of the diffuse pulmonary lesions within 
a few days after onset of pleuritic pain. The 
signs of consolidation at the left base disap- 
peared within a week and were replaced by 
permanent signs suggestive of marked pleural 
thickening. The density of the left base became 
smaller during the next several months and the 
left diaphragm became elevated, flattened and 
fixed in its lateral portion. At the time of dis- 
charge, February 26, 1946, he had no com- 
plaints. 


Discussion. In view of the relationship 
between the onset of pulmonary symptoms 
and fractures, as well as the drop in hemo- 
globin, the presence of cerebral symptoms 
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and the embolic phenomena visible in the 
fundi, a diagnosis of fat embolism is 
warranted. It is not felt that the reversible 
picture in the lungs, unassociated with 
other evidence of toxicity, could be ac- 
counted for by miliary necrosis due to 
sulfadiazine. 

The second episode is of interest in that 
it occurred while the patient was receiving 
penicillin therapy. It is our opinion that 
pneumonia complicating fat embolism is 
unlikely. The characteristic location in the 
costophrenic sulcus suggests that a pul- 
monary infarct arising from a bland throm- 
bus in the injured leg is a more than likely 
explanation. 

The following case is of interest due to 
the widespread pulmonary changes, prac- 
tically identical in appearance, but due to 
an entirely different cause. 


Case xiv. Léffler’s Pneumonia (Transient 
Focal Pulmonary Edema) (ig. 18 and 19). 

Only a fragmentary history is available. The 
patient was admitted to the ward in critical 
condition. Dyspnea and cyanosis were extreme. 
He was placed in an oxygen tent and chemo- 


Fic. 18. Léffler’s pneumonia. This soldier, aged 
thirty-seven, was admitted in critical condition 
with a diagnosis of bronchopneumonia. White 
blood cell count was 14,800, with eosinophilia 
ranging between 17 and 39 per cent. Resolution of 
the pulmonary densities was accompanied by a 
marked diuresis. 
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Fic. 19. L6ffler’s pneumonia, same case as Figure 18. 
Roentgenogram made twenty-four hours later 
shows resolution of the process in both lung fields. 


therapy was instituted. A diagnosis of broncho- 
pneumonia was made. On admission there was 
a white blood cell count of 14,800. Three days 
later eosinophilia became apparent, ranging 
between 17 and 39 per cent. Roentgen study 
revealed diffuse bilateral densities obscuring the 
lung fields. Twenty-four hours later there was 
prompt resolution associated with a marked 
diuresis. 


Discussion. One might inquire why two 
such seemingly unrelated disease entities as 
lipoid embolism and Léffler’s pneumonia 
should produce such similar roentgen 
manifestations. Perhaps the answer has 
been given by Jirka and Scuder" who state: 
‘‘Fat embolism is not a true embolism in the 
sense of permanent occlusion of the vessels, 
but is simply a retardation of blood flow 
through the capillary while the oil droplets 
become elongated and are slowly forced 
from the arteries to the veins.”’ 

However, some of the appearance in 
lipoid embolism may be due to a local 
“toxic action,” as suggested by Wilson and 
Salisbury,*? who feel that the chemical 
composition of fat may change in the blood 
stream following trauma, and that such 
changed fat may cause marked irritation cf 
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Fic. 20. Proved case of coccidioidomycosis showing 
enlargement of paratracheal and hilar lymph nodes 
at a. On the basis of the above appearance a diag- 
nosis of Hodgkin’s disease was erroneously made. 
Subsequently precipitin tests and biopsy proved 
the true nature of the disease. 


the capillary endothelium. The causes of 
the ‘““Succedanschatten,” described by L6f- 
fler, is unknown. Perhaps these transitory 
densities, as suggested by Hansson," are 
simply reflections of an internal exanthem. 


Case xv. Coccidioidomycosis with Subcu- 
taneous Abscesses and Diffuse Pulmonary Le- 
sions (Fig. 20 and 21). 

This colored private, aged twenty-six, was 
admitted to Percy Jones General Hospital on 
July 29, 1945. During the summer and fall of 
1944 he was stationed on the Arizona desert. In 
November, 1944, he noted shortness of breath, 


cough and expectoration of bloody sputum.. 


Within a month a painful swelling appeared in 
the right supraclavicular area. Symptoms pro- 
gressed and he rapidly lost weight and strength. 
He was hospitalized at a station hospital where 
roentgenograms showed hilar adenopathy and 
infiltrative changes in the right upper lung field. 
Tuberculin and coccidioidin skin tests were 
negative. He was transferred to a general hos- 
pital on March 8, 1945, where biopsy of the 
supraclavicular glands revealed the presence of 
numerous Coccidioides spherules. A complement 
fixation test for Cocidioides immitis, performed 
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by Dr. C. E. Smith of Stanford University, 
was at first positive in dilution of 1:32 and 
later of 1:256; the precipitin test was nega- 
tive. He developed large painful subcutaneous 
abscesses over the region of the left ninth 
rib, each ilium and the spine of the left scapula. 
These abscesses ranged up to Io cm. in diam- 
eter and were elevated 1 cm. above the surface 
of the skin. There was roentgen evidence of 
involvement of the bony structures underlying 
the abscesses. 

On admission to Percy Jones General Hos- 
pital he was markedly emaciated and seriously 
ill. Chest films in August showed diffuse in- 
volvement of both lung fields. A blood count 
at this time showed marked anemia and 
eosinophilia as high as 19 per cent. Coccidioides 
immitis was obtained from the abscesses as well 
as the sputum. The patient was most uncom- 
fortable due to pain in the region of the absces- 
ses. Death occurred August 6, 1945. 

Necropsy revealed the large abscesses to be 
filled with turbid brownish fluid. There was 
extensive involvement of the underlying bone 
Skeletal structures involved included the ilia, 
sacrum, seventh, ninth and eleventh ribs on 


Fic. 21. Same case as Figure 20. This illustration 
shows extension of the disease in the right lung 
field five months later. Note the diffuse pulmonary 
lesions with destruction of the right third rib at 4 
and lytic lesions in scapula at 4. Similar, less well 
marked changes were present in the left lung field, 
although not well shown in this illustration. At the 
time this roentgenogram was made the patient 
had large subcutaneous abscesses. 
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the left and the left coracoid process. The lungs 
showed complete replacement by innumerable 
miliary granular nodules. The right para- 
tracheal lymph node involvement was con- 
tinuous with that of the right supraclavicular 
region. 


Discussion. The negative coccidioidin 
skin test in the face of dissemination was to 
be expected. Such dissemination is more 
apt to occur in Negroes. In the absence of 
positive bacteriological findings, diagnosis 
depends on positive complement fixation 
and precipitin tests. The subcutaneous 
abscesses were apparently caused by in- 
volvement of adjacent bone. Osseous struc- 
tures near pressure points are commonly 
affected. Because of the right paratracheal 
lymphadenopathy, a diagnosis of Hodgkin’s 
disease was made originally (see Fig. 20). A 
somewhat similar case, in which the diag- 
nosis of lymphoblastoma was entertained 
because of right paratracheal adenopathy, 
follows. 


Case xvi. Boeck’s Sarcoid (Fig. 22). A 
colored sergeant, aged thirty-one, developed 
rather persistent fatigue and right upper quad- 
rant distress in June, 1942. Early in November, 
1944, he became aware of marked bleeding from 
his gums and was admitted to the hospital. 
Physical examination at this time showed 
gingival bleeding, hemorrhagic retinitis and 
iridocyclitis, and marked thrombocytopenia, 
with platelet count as low as 20,000 were pres- 
ent. Chest roentgenogram revealed enlarge- 
ment of the hilar lymph nodes. On November 
8, shortly after admission, profuse gingival 
hemorrhage occurred. A few days later there 
was massive hematuria following which the 
patient became critically ill. He was given 
multiple blood transfusions. The platelet count 
soon rose and all signs of bleeding ceased. 

A series of chest roentgenograms showed 
steadily increasing changes in the lung fields. A 
tuberculin test was negative. A cervical node 
was biopsied and on microscopic study the 
characteristic picture of Boeck’s sarcoid was 
seen. He was subsequently discharged from the 
Army feeling well except for slight diminution 
in vision and a mild morning cough. The lung 
fields were still abnormal at the time of dis- 
charge. 


Diffuse Pulmonary Lesions 
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Fic. 22. Boeck’s sarcoid in a colored sergeant, aged 
thirty-one, with history of renal and gingival 
hemorrhages. Platelet count was found to be 20,- 
ooo. Patient improved markedly after multiple 
blood transfusions. As the platelet count rose it 
became apparent that the original diagnosis of 
Hodgkin’s disease with bone involvement was in- 
correct. Boeck’s sarcoid was proved by cervical 
node biopsy. 


Discussion. The fact that transient 
thrombocytopenia occurred is unusual. 
Nevertheless, we feel reasonably certain 
that this was a manifestation of Boeck’s 
sarcoid. The progression of the pulmonary 
leisons with recession of the mediastinal 
adenopathy has been previously observed 
in sarcoid,‘ and if present may aid in differ- 
ential diagnosis from other mediastinal 
lesions. 


Case xvil. Idiopathic Pulmonary Fibrosis 
(Fig. 23 and 24). This corporal, aged twenty- 
nine, was admitted to Percy Jones General 
Hospital on September 21, 1943. Induction 
films, taken in 1942 and subsequently reviewed 
by us, were negative. There was no history of 
exposure to dusts or other noxious substances. 
He was stationed on the California desert from 
August, 1942, until March, 1943. In April, 1943, 
he developed persistent cough and expectora- 
tion and became increasingly dyspneic. Weight 
loss amounted to 40 pounds by the time of 
hospitalization. 
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Fic. 23. Idiopathic pulmonary fibrosis showing dif- 
fuse bilateral fibrotic changes and right-sided 
pneumothorax extending into the interlobe at a. 
The history was that of persistent cough, expecto- 
ration and marked weight loss in a corporal, aged 
twenty-nine. This case clinically showed close 
resemblance to the group described by Hamman 


and Rich. 


Fic. 24. Same case as Figure 23. After an interval of 
forty-five days a left-sided hydropneumothorax is 
shown at 4. Note the pleural changes at the left 
base, the obliteration of the left costophrenic sulcus 
and the pleural pericardial changes at the margin 
of the left ventricle. 
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On admission to the hospital he appeared 
chronically ill, showed mild clubbing of fingers 
and was dyspneic and cyanotic even at bedrest. 
The chest showed marked limitation of motion, 
diffuse rales and hyperrescnance. Roentgeno- 
grams revealed a diffuse mottled infiltration 
throughout both lung fields and cyst-like areas 
in the right apex. 

His course in the hospital was progressively 
retrogressive, with marked wasting and _ in- 
creasing dyspnea and cyanosis, requiring con- 
tinuous oxygen therapy. The cough was pro- 
ductive of odorless, purulent, blood-streaked 
sputum, but practically no expectoration was 
present during the last two months of life. Low 
grade fever was present for a few weeks, after 
which he remained afebrile. Persistent tachy- 
cardia was noted. On several occasions sponta- 
neous pneumothorax occurred. His subjective 
complaints were amazingly few. In January, 
1944, mental confusion appeared, possibly due 
to anoxia and he died on January 28, with a 
clinical picture of terminal bronchopneumonia. 

Laboratory Findings. Tuberculin and coc- 
cidioidin skin tests were negative, as were re- 
peated examinations of the sputum for tubercle 
bacilli and fungi. Vital capacity on two oc- 
casions was 400 and $00 cc. respectively. The 
CO, combining power ranged between 93 and 
105 vol. per cent. The venous oxygen content 
when under the oxygen tent was 14.3 vol. per 
cent and when out of the tent dropped to 4.4 
vol. per cent. Corresponding figures for venous 
CO, content done simultaneously were 110 and 
122 vol. per cent. The only other abnormalities 
of note among numerous laboratory procedures 
were a transient eosinophilia of 17 per cent, a 
sedimentation rate of between 42 and 57 mm. 
per hour, Hg. of 12 grams and electrocardio- 
graphic evidence of myocardial damage, but no 
right axis deviation. 

Autopsy (by Major Sylvan Moolten) dis- 
closed the presence of innumerable bullae of 
varying size between which was a widespread 
nodular granulomatous process made up of 
poorly formed epithelioid cells and containing 
numerous giant cells and a large amount of 
fibrous tissue. 

Special search was made for tubercle bacilli 
and fungi, but none were found. Chemical anal- 
ysis showed a normal silica content and no evi- 
dence of petroleum derivatives. A fat stain of 
the lung was negative, but the tracheobronchial 
lymph nodes, which showed the same granulo- 
matous process as the lungs, revealed fat- 
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stained granules in the epithelioid cells. Small 
foci of granuloma containing fat were noted in 
the spleen and liver. The brain showed minimal 
changes probably resulting from anoxemia. 


Discussion. It was Moolten’s opinion 
that the granuloma resulted from the aspi- 
ration of a foreign oily or fat-like substance, 
which because of its volatile nature, was no 
longer evident in the lung itself. This opin- 
ion was concurred in by several other 
pathologists. Of great interest to us is the 
clinical resemblance of this case to the 
group described by Hamman and Rich" 
under the term “‘Acute Diffuse Interstitial 
Fibrosis of the Lungs.”’ 


Case xvill. Pulmonary Changes Associated 
with Cystic Disease of the Pancreas (Fig. 25). 
A child, aged twenty-two months, was ad- 
mitted to Hartford Hospital on June 24, 1941. 
Birth had been two months premature. Since 
delivery she had had a protuberant abdomen 
and large frequent, non-fatty, odorless stools. 
Appetite was adequate and developmental 
history normal. Early in July, 1941, she was 
hospitalized because of continued cough. A 
diagnosis of celiac disease was made. As stool 
examinations suggested pancreatic insufficiency, 


Fic. 25. Pulmonary changes in a child, aged twenty- 
two months, with history of celiac disease. The 
roentgen appearance is not specific, but the pres- 
ence of ileus in association with roentgenographic 
findings of bronchitic disease should suggest the 
diagnosis. 
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Fic. 26. Incidental finding of multiple lime deposits 
in both lung fields. This private, aged twenty- 
four, had no symptoms referable to the chest. He 
was referred for treatment of vesical papilloma. 
Is such a picture due to healed tuberculosis, as- 
cariasis, aspergillosis, or other healed mycotic in- 
fection, or to mitral disease with nodular bony for- 
mations? See text. 


she was placed on a banana diet, which was 
followed by reduction in the number of stools to 
one daily. 

Patient was discharged from the hospital on 
July 18, but was rehospitalized six days later 
because of continued fever, cough and irritabil- 
ity. On admission to the hospital she appeared 
acutely ill, emaciated, dehydrated and cyanotic. 
Rales were present over the lungs. There was 
marked distention of the abdomen. Moderate 
anemia and leukocytosis were noted. Roent- 
genogram of the chest disclosed extensive pul- 
monary changes. 

The patient did not improve with chemo- 
therapy and blood transfusions, and died on 
the seventh hospital day. 

At autopsy congenital cystic fibrosis of the 
pancreas and multiple and bilateral suppura- 
tive focal areas of necrosis were found in the 
lungs. 


Discussion. Baylin? has recently reviewed 
the roentgen literature dealing with this 
interesting type of bronchitic disease in 
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children. At necropsy the pancreas is 
found to be cystic, shrunken and filled with 
small and large epithelial-lined cysts. The 
few children who live longer than six 
months subsequently present signs and 
symptoms of celiac disease. A low vitamin 
A absorption curve is a constant finding. 
The most reliable diagnosis depends on 
assay of the pancreatic enzymes. The 
roentgenogram shows a symmetrical hilar 
and truncal prominence as shown in the 
present case. This homogeneous mottling 
in all lobes in an infant failing to gain after 
proper therapy should suggest vitamin A 
deficiency resulting from cystic disease of 
the pancreas, particularly if there is 
roentgen evidence of small bowel ileus. 


SUMMARY 


An effort has been made to review our 
clinical and roentgen experience with 
diffuse pulmonary lesions during the last 
three and one-half years. 

A classification which has been found to 
be of distinct aid in evaluation of such 
lesions has been presented. 

In these lesions experience shows that it 
is often hazardous to express an opinion of 
etiology solely on the basis of a single 
roentgen study. Even multiple examina- 
tions, which carry considerable weight, 
allowing as they do for evaluation of the 
factors of progression and retrogression, 
may not be absolutely diagnostic. How- 
ever, in a vast majority of cases correct 
interpretation can be accomplished after 
careful correlation of both roentgeno- 
graphic and clinical studies; in some few 
instances correct diagnoses will necessarily 
wait until necropsy. 

G. W. Heublein, M.D. 
179 Allyn St. 
Hartford, Conn. 
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Laennec” recognized the 
infrequency of mid lung and lower lobe 
tuberculosis, a characteristic apical onset 
with a downward extension has been con- 
sidered pathognomonic of reinfection tu- 
berculosis since his time. When contrasting 
basal and apical onsets certain similarities 
exist which should be recognized. The 
average age of this series of basal cases 
being 25.8 years and the female-male ratio 
2.5:1 we have a group of individuals 
among whom subapical tuberculosis clini- 
cally and morphologically identical to 
basal tuberculosis may be found and the 
symptomology of which not infrequently 
indicates a short onset-diagnosis interval 
similar to that of reinfection tuberculosis 
with a basal onset. 


CLINICAL MATERIAL 


The clinical records including serial 
chest roentgenograms of 1,379 cases 
reinfection pulmonary tuberculosis which 
had received sanatorium treatment and 
post sanatorium observation were used 
for this study. These patients were ad- 
mitted to the sanatorium between 1930 
and 1945 inclusive and represented pre- 
dominantly industrial families with most 
nationalities included. The sanatorium ad- 
mitted all ages with active tuberculosis. 
The Negro patient population averages 
approximately 4 per cent for the period. 

Basal cases with apical lesions or apical 
adhesive pleurisy antedating the basal pul- 
monary pathology were not included. No 
case with coexisting basal onset and basal 
adhesive pleurisy was encountered. Mod- 
erate or extensive conglomerate calcifica- 
tion within any lung segment was con- 
sidered a cause for excluding the case. 
Cases exhibiting roentgenographic evidence 
of active hilar lymphadenitis were not 
intentionally excluded and none occurred. 
An occasional case with a basal onset which 


of 


had extended to the mid or cephalad lung 
segments when first observed may have 
escaped detection even though a liberal 
interpretation was applied to avoid this 
error. When the mid lung or apical deposit 
equalled the basal deposit in quantity or 
extent of caseation or cavitation, the case 
was not considered as having had a basal 
onset. Accordingly, the definition of a 
basal onset of reinfection tuberculosis was 
formulated within these limits. 


SUMMARY OF MATERIAL 
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Twenty-one, or 1.52 per cent, of this 
series had a characteristic basal onset of 
their tuberculosis. The average age of these 
basal cases was 25.8 years which was con- 
siderably less than the average age of the 

1,379 reviewed. pag were females and 6 
males, a ratio of 2.5 to 1. Three were 
Negroes, or 14.28 ad cent of the total. 
Various occupations were represented 
among the basal cases, including students. 
The contact date was accurately known by 
6 and immediately preceded the onset of 
symptoms in all 6 instances. The onset- 
diagnosis interval averaged 30.61 days. 
Productive cough was the initial symptom 
in 10 cases. The expression, ‘‘acute cold” 
or “pneumonia” was not infrequent with 
these 10 cases. Weight loss was reported by 
all 21 cases, being only slight with 17. 
Fever existed previous to admission or was 
present on admission in 8 instances; dry 
pleurisy reported by 2 and hemoptysis by 
7. Cough and expectoration during the 
course of the illness was slight with 10 and 
prominent with 11. 

On admission 18 of the 21 basal cases 
received a moderately advanced classifica- 
tion and 3 far advanced. Twenty cases, or 
95.25 per cent, exhibited cavitation. The 
original site of onset was right lower lobe 


in 3 cases, right middle in 5, and joint in- 


volvement of both the right middle and 
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lower lobes in 3, making a total of 11 
right-sided cases as compared to g on the 
left side. Both lower lobes were simultane- 
ously involved in one instance. Only the 
segment of the left upper lobe to which the 
anterior branch of the corresponding bron- 
chus is distributed was considered as within 
the basal area. This is the most pendant 
portion of the upper lobe and may extend 
to the diaphragm anteriorly. This segment 
was involved 7 times, the left lower lobe 
twice. Joint involvement of both these 
segments did not occur. 

The lesion was in all cases bronchopneu- 
monic and disseminated in the segment in- 
volved. Caseation with a minimum amount 
of exudation was present in 11 cases while 
greater amounts of exudation character- 
ized the lesion in g cases. Moderate con- 
glomeration occurred in 3 cases and exten- 
sive conglomeration in 2 cases. One case 
exhibited productive changes in a right 
lower lobe lesion. This same patient ex- 
hibited a mixed exudative and caseous 
lesion of the left lower lobe. This was a 
twenty-three year old female whose onset 
diagnosis interval was 138 days. During the 
course of treatment cavity developed in the 
retrocardial space of the left lower lobe at 
which time the sputum first contained 
tubercle bacilli. Extensions existed on ad- 
mission in 11 cases, the lung apices and 
subapical areas being involved in 8 cases. 
Extension to the contralateral lung apex 
occurred 3 times. Five cases had local or 
remote mixed exudative and caseous ex- 
tensions while under treatment. 

Resorption without end fibrosis or calci- 
fication followed treatment in 6 instances. 
Residual linear fibrosis was present in 8. 
Nineteen cases had sputa microscopically 
positive for tubercle bacilli. Extrapulmo- 
nary complications were confined to intesti- 
nal tuberculosis in one case and laryngeal 
in one. Hemoptysis occurred in 33.33 per 
cent of the cases. 


DISCUSSION 
Clinical analysis of these 21 cases of basal 
reinfectious tuberculosis revealed existence 
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Fic. 1. Discretely outlined cavity without fluid level 
overlies the right diaphragm. In the absence of 
obstructive tuberculosis of the draining bronchus, 
the efficiency with which basal tuberculous cavities 
drain is remarkable. 


of an abrupt symptomatic onset and a 
recent character of the lesion on the roent- 
genogram in all 21 instances. Similar acute 
onsets have been reported by other ob- 

Clinical features confirming the acute 
character were an abrupt catarrhal onset 
in 47.6 per cent, a short onset-diagnosis 
interval during which all cases had ad- 
vanced to a moderate or far advanced 
stage on diagnosis and the insignificant 
weight loss made by each case, a circum- 
stance which could only be accounted for 
by a period of focal activity insufficiently 
long to produce nutritional disturbances. 
The rapid appearance of cavity reflected 
the instability of caseous deposit in the 
more freely mobile lung base. 

Three means by which basal reinfection 
is acquired have been advanced: massive 
inhalation,’ rupture of a tuberculous lymph 
gland into a bronchus,*> and direct exten- 
sion from the hilum.’ The observations of 
Ross!’ support the inhalation theory, which 
for all purposes seems the most plausible. 
He found 18.26 per cent of 60 tuberculous 
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Fic. 2. Typical caseous bronchopneumonic tubercu- 
losis of the right middle lobe is here demonstrated. 
Separation of all lobes followed institution of arti- 
ficial pneumothorax. Fibrosis and resorption of 
deposit with closure of cavity occurred. Atelecta- 
sis of the lobe did not develop. 


hospital nurses of training age to have had 
a basal onset of their tuberculosis which 
developed soon after graduation. Propo- 
nents of the inhalation theory have pointed 
to the greater frequency of right side in- 
volvement and suggested that the 
straight right main stem bronchus ac- 
counted for this. Explanations for a greater 
right side incidence which in this series was 
only slight and for tuberculosis being selec- 
tive for certain lung segments remain hy- 
pothetical. Due to a slight disproportion in 
the size of the two lungs, the total minute 
tidal air in health is greater on the right 
than the left which should account in part 
for a greater right side incidence. Observa- 
tion supports the theory that tuberculosis 
is selective for the less well ventilated seg- 
ments. Segmental distribution of the initial 
lesion in this series of basal cases supports 
this theory. The right middle lobe was 
involved 8 times and the left lower lingual 
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segment 7 times as contrasted with involve- 
ment of the right lower lobe 6 times and the 
left lower lobe 3 times. This numerical 
distribution reminds one of the frequent 
right middle lobe and left lingual exten- 
sions from apical cavitation. 

Diminished efficiency of bronchial drain- 
age coexisting with and being the result of 
reduced ventilatory efficiency influences 
the localization of tuberculosis. The length- 


‘ening and shortening process of the bronchi 


during respiration undoubtedly functions 
jointly with the ciliated epithelia to ac- 
complish this cleaning process. Pinner" 
suggested the existence of this influence. 
Delayed removal of inhaled bacilli from 
the bronchial mucosa of any lung segment 
provides greater time for them to be carried 
into the lung structure by migrating leuko- 
cytes. This reasoning may in part explain 
the greater frequency of apical tuberculo- 
sis where the thorax is less expansible! and 
the less frequency of lower lobe tuberculosis 
where maximum_ expansion produces 
greater bronchial mobility. One doing 
pulmonary lipiodol injections under the 
roentgenoscope is impressed by this varia- 
tion. Pointing to the promptness_ with 
which the right middle lobe or the left 
lower lingual segment becomes atelectatic 
with the appearance of excess secretions, 
strong support for this opinion is found in 
one’s own clinical experience. In the ab- 
sence of factual data this theory of dimin- 
ished efficiency of bronchial drainage com- 
bined with that of Dock,® which presup- 
poses the existence of ineffective arterial 
circulation of the cephalad third of the 
lungs in the standing or sitting position, 
offers the most plausible explanation for 
apical localization being numerically the 
more frequent. Indications are that infec- 
tion was in this series exogenous and in- 
haled. To support this opinion some signif- 
icance should be attached to the existence 
of known contact immediately preceding 
onset of symptoms in 28.5 per cent of the 
cases. 

Presuming that the source of infection 
was bronchial inhalation in each instance, 
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the morphological characteristics as seen 
on roentgen examination should have been 
common to each of the 21 cases. In a general 
way this similarity existed. These charac- 
teristics conformed to those of broncho- 
pneumonic tuberculosis-multiple —lobu- 
lar, bronchopneumonic areas disseminated 
throughout the lung segments and with a 
central area of greater concentration at 
which cavity not infrequently existed. 
These isolated areas were, in the typical 
cases, about the same size and therefore the 
same age. These morphological character- 
istics indicated that an overextended first 
infection had not been confused with rein- 
fection tuberculosis in any instance. 

The original lesion was not in any case 
confined to the earliest lobular pneumonic 
infiltrate common among _ adolescents, 
young females and Negroes? but had pro- 
gressed to a symptomatic disseminated 
bronchopneumonic tuberculosis® in all. The 
conclusion that exudation is a whole or 
major part of the structural concept of the 
earliest roentgen-ray infiltrate or of the 
subsequent expanded phase does not have 
autopsy support. Caseation is an attendant 
circumstance in_ all 
tuberculosis.! 


so-called exudative 
Remote extensions in these 
basal cases provided the best roentgenolog- 
ical link between the earliest infiltrate and 
subsequent events. These extensions were 
soft circumscribed infiltrates which when 
translated into comparative autopsy obser- 
vations, consisted of a central area of case- 
ous necrosis with collateral exudate. Be- 
ginning with the early and probably mul- 
tiple infiltrates the whole-evolution of re- 
infection tuberculosis with a basal onset 
through overextension, conglomeration and 
cavitation is not unlike tuberculosis of any 
lung segment except in the momentum of 
this metamorphosis. Genetic factors, low- 
ered nitrogen and calcium retention of teen 
aged females,'® exhaustion, inadequate nu- 
trition, reduced immunity, greater mobility 
of the lung base, these control this momen- 
tum and dictate the proportions of exuda- 
tion, caseation and fibrosis. 

A complete explanation for the female- 
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male ratio of 2.5:1 was not found. Similar 
ratios without complete explanation have 
been reported by other observers.*:161-19 

Complications were infrequent due no 
doubt to the short duration of focal activity 
and to the prompt and frequent use of 
artificial pneumothorax. The absence of 
adhesive pleurisy, a reflection of the short 
onset-diagnosis interval, uniformly per- 
mitted the establishment of pneumothorax 
without difficulty. Clinical symptoms indi- 
cated the presence of tuberculous bron- 
chitis in a single instance. This was con- 
firmed by bronchoscopy and recovery fol- 
lowed pneumothorax therapy. Another 
basal case with tuberculous bronchitis, not 
reported in this series and now on routine 
rest combined with phrenicectomy, is re- 
covering. The single case exhibiting laryn- 
geal tuberculosis was a twenty-two. year 
old female whose pulmonary lesion con- 
sisted of extensive conglomeration ap- 
proaching consolidation of the right lower 
and middle lobes with multiple cavitation. 
This patient’s onset-diagnosis interval was 
only sixty days. 

TREATMENT AND RESULTS 

Increased pathogenesis of reinfection 
tuberculosis with a basal onset seems fully 
established, and coming as it more exactly 
does to females and during the early pro- 
ductive and reproductive period, presents 
exigencies which call for prompt and specif- 
ic measures. Early active measures should 
be taken to combat the tendency a large 
proportion of these cases have to caseate 
and progress instead of fibrose and retro- 
gress. Pneumothorax should be immedi- 
ately instituted'!’ if cavitation exists. 
Cases without demonstrable cavity or sub- 
stantial conglomeration may be given a 
short trial period of bed rest. In the in- 
stance of basal tuberculosis as in tuberculo- 
sis of other lung segments a waiting period 
for fibrosis to set in or caseation to excavate 
before pneumothorax is established should 
not be considered unless large subpleural 
cavities or extensive subpleural caseous 
conglomeration exists in which instances 
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pneumothorax is contraindicated. Exuda- 
tion and caseation are more inclined to 
undergo fibrous replacement and resorption 
in the presence of pneumothorax. Pneu- 
mothorax should be hypotensive as a safe- 
guard against atelectasis of the right middle 
lobe and peripheral basal portions of the 
lower lobes. Phrenicectomy combined with 
pneumothorax may be desirable for right 
side cases not responding to pneumothorax 
alone. Thoracoplasty is the most undesir- 
able means of treating basal tuberculosis. 
Two of the 18 cases remaining in the sana- 
torium for adequate treatment received 
phrenicectomy and bed rest, 5 bed rest 
alone and 11 artificial pneumothorax and 
bed rest. 

Events subsequent to admission to the 
sanatorium were not unlike those of apical 
tuberculosis.‘ The prognosis seemed invari- 
ably good if the far advanced stage had not 
been reached and immediate adequate 
treatment was given. This conclusion was 
not reached by others.*:!8 Ross!” and Gor- 
don® considered the prognosis good. 

Of the treated group, 88.8 per cent re- 
covered and were known to have been 
well on the average of 72.3 months after 
diagnosis. When treated by pneumothorax 
the recovery period averaged 85.2 months, 
by rest routine 72.5 months. The maximum 
period of recovery was 185 months. This 
patient received pneumothorax combined 
with phrenicectomy. 


CONCLUSION 


Twenty-one, or 1.52 per cent, of 1,379 
known cases of tuberculosis were found to 
have had a characteristic basal onset .of 
their disease. A short onset diagnosis in- 
terval averaging 30.61 days, extension of 
the lesion to a moderate or far advanced 
stage in all cases during this interval and 
roentgenographic characteristics indicated 
that reinfection tuberculosis with a basal 
onset, although having a counterpart in 
subapical tuberculosis, should be classified 
as an acute and progressive form of tuber- 
culosis. The average age of the twenty-one 
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cases was 25.8 years, the female-male ratio 
2.5:1. Early active treatment is indicated. 
Pneumothorax therapy is the preferable 
means of treatment. The prognosis is good, 
88.8 per cent of this series having recovered 
and were known to have been well on an 
average of 72.3 months after diagnosis. 


Valley View Sanatorium 
Paterson, N. J. 
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THE CRATER IN UNCOMPLICATED 
DUODENAL ULCER 
ITS SIGNIFICANCE IN DIAGNOSIS AND TREATMENT* 
By FREDERIC E. TEMPLETON, M.D. 
From the Department of Radiology, School of Medicine, University of Washington 


SEATTLE, WASHINGTON 


N THE diagnosis of duodenal ulcer, the 

roentgenologic demonstration of crater 
is the most important single diagnostic sign 
for, by definition, the terms crater, ulcer, 
and open sore are synonymous. In the 
strictest sense, therefore, the only direct 
roentgenologic sign of ulcer is the crater. 
Deformity of the duodenal bulb, long used 
as a sign for ulcer, has certain limitations, 
even though experience over many years 
has proved it to be highly accurate. De- 
formity usually persists after an ulcer heals 
and therefore cannot be used to determine 
if an ulcer is active or not. Deformity may 
be caused by other processes such as ad- 
hesions or neoplasm. It is claimed that de- 
formity may be produced by spasm, stimu- 
lated by extraneous stimuli. Also deformity 
may not be present in a significant number 
of patients suffering from duodenal ulcer. 
In the latter instance crater is the sole evi- 
dence." 

Crater cannot be relied upon to detect all 
ulcers, or to determine activity in all in- 
stances. A survey of the literature indicates 
that those who use the filming fluoroscope 
routinely in examinations of the duodenum 
fail to demonstrate the crater in from 10 to 
50 per cent of the patients having symp- 
toms of activity. In my experience, the per- 
centage is about 35 or 283 of 809 patients 
having clinically active untreated ulcers. 

In the patients having clinically active 
ulcers, collaborative evidence was obtained 
roentgenologically by demonstrating a de- 
formity of the duodenal bulb in 231 of the 
283 cases, or 81 per cent. In 42 of the re- 
maining §2 instances, the duodenum was 
normal. The possibility that an ulcer Jay in 
the stomach was reduced to a minimum by 


the fact that no crater was seen at gastro- 
scopic examination. In the 10 remaining 
cases, a diagnosis of duodenitis was made. 
In the entire group of 809 cases the diag- 
nosis of normal was returned in only the 42 
cases, or approximately 6 per cent. 

The use of clinical evidence to determine 
whether the duodenal ulcer is active or not 
is open to criticism. It is not possible to ob- 
tain a representative group with pathologic 
controls and no satisfactory duodenoscope 
has yet been devised. The roentgenologist 
therefore relies on the judgment of the 
clinician except in those instances in which 
crater was demonstrated. In these instances 
the ulcer was considered to be active re- 
gardless of the clinical symptoms and signs. 

Since crater is the most important single 
sign of active ulcer it becomes the most im- 
portant sign to follow during the course of 
medical management. As management 
proceeds, and the ulcer heals, the crater de- 
creases in size and eventually disappears. 

Deformity may decrease, remain sta- 
tionary, or increase with resulting stenosis 
during medical management. In most in- 
stances the deformity of the bulb changes 
not at all or only slightly as the crater dis- 
appears. Changes in motor phenomena 
sometimes referred to as “irritability” and 
“local tenderness” are not reliable criteria 
to judge healing. They are encountered in 
patients in whom there is no reason to sus- 
pect ulcer and are not encountered in all 
patients in whom crater is seen or in all 
patients having pronounced clinical evi- 
dence of ulcer. 

Changes occurring in a crater during the 
course of medical management are used by 
some clinicians as aids to control treatment 


* Presented at the Forty-seventh Annual Meeting, American Roentgen Ray Society, Cincinnati, Ohio, Sept. 17-20, 1946. 
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or to evaluate new methods of treatment.® 
Figure 1 illustrates the variations that oc- 
cur in the rate of healing in a group of pa- 
tients treated in the hospital by rigidly con- 
trolled regimen of milk and cream, powders, 
frequent feedings and belladonna and 
aspirations. 

When a group of patients, each having 
an ulcer are observed periodically, certain 
interesting phenomena occur. For instance, 
large crater may appear rapidly and be ac- 
companied by distress. In one instance, in 
which a crater appeared in a ten day in- 
terval between two examinations, the pa- 
tient had not been following his diet. In 
another instance, the crater was present 
and the patient had no symptoms. The pa- 
tient claimed to have maintained his diet. 
Apparently the “‘ambulatory”’ regimen out- 
lined for the patient was sufficient to con- 
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trol the symptoms but not influence the 
crater. Evidence that an ulcer can be pres- 
ent in patients without symptoms is found 
in the so-called “‘silent”’ hemorrhage. 

Some ulcers may heal and leave no ap- 
parent vestige of their previous existence. 
This usually occurs in a duodenal bulb 
which is not deformed or is only slightly de- 
formed and in which crater is the only 
definite evidence. In a few of these bulbs 
radiating folds can be demonstrated on 
roentgenograms made with careful com- 
pression.! 

In patients with pronounced deformity 
and with crater, the deformity changes 
only slightly as the crater disappears. The 
changes may be sufficient, however, to re- 
lieve obstruction in those cases in which 
edema or muscular contraction subsides, or 
they may produce obstruction some time 
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Fic. 1.* Sizes of ulcer craters in the duodenum plotted against number of 
weeks for crater to disappear after treatment in the hospital. 


* In a previous publication! the sizes of craters were, by error, plotted against days instead of weeks required for healing. When 
the error is corrected and the average healing time calculated, a figure of about forty-five days is obtained. This is comparable to forty 
days reported for gastric ulcer by Ohnell? and thirty-seven days reported for duodenal ulcer by Cummins, Grossman and Ivy3 
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later as the scar tissue laid down with heal- 
ing contracts. The deformity does not 
change appreciably in most even 
though the ulcer undergoes exacerbations 
and remissions. Apparently the deformity 
appears soon after the patient experiences 
his first symptoms and remains much the 
same with only slight variations throughout 
most of the life of the ulcer. I have not been 
able to find a relationship between the age 
of the crater, the duration of symptoms and 
the amount of deformity. Patients with 
histories of only six or seven weeks’ dura- 
tion had marked deformities and patients 
with histories dating back twenty years 
have not had deformity, but had prominent 
craters. | have not yet been able to obtain 
evidence of a marked change occurring in a 
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duodenum during healing or with recur- 
rence even though some patients were ex- 
amined periodically for eight years. 

Most recurrent ulcers occur at the site of 
a previously demonstrated crater. This is 
at variance with pathologic examinations 
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in which multiple ulcer scars are found in 
both the duodenum and stomach. I have no 
satisfactory explanation for this discrep- 
ancy. 

SUMMARY 

1. The crater is the most reliable roent- 
genologic evidence that a duodenal ulcer is 
active. 

2. Periodic observations of a crater in a 
duodenal ulcer is a valuable aid in judging 
the effect of medical management.* 

324 Cobb Building 
Seattle 1, Washington 
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POST BULBAR ULCER OF THE DUODENUM* 


By ROBERT P. BALL, M.D., ALLAN L. SEGAL, M.D., and ROSS GOLDEN, M.D. 


NEW YORK, NEW YORK 


LCER craters in the duodenum are not 

commonly found distal to the bulb. 
Since many of these cases show a high inci- 
dence of hemorrhage, often of the massive 
type, it is important that a careful search 
be made for them in the examination of the 
upper gastrointestinal tract. Standard refer- 
ences on roentgen diagnosis of lesions of 
the duodenum have not emphasized the 
roentgenographic findings in the presence 
of this lesion. It is the purpose of this paper 
to review the roentgenographic findings; 
also to stress the aid of placing the patient 
in special and unusual positions when 
films are taken to disclose the presence of a 
post bulbar ulcer. 

LITERATURE 

The roentgenographic findings have been 
described in case reports by American,** 
French,*:!°? and Swedish® 
authors. That the lesion is overlooked at 
times is emphasized in a report by Gra- 
ham" of Toronto on “the surgeon’s prob- 
lem in duodenal ulcer.”” Graham encoun- 
tered 17 cases with penetrating ulcer of the 
descending limb of the duodenum. (Severe 
hemorrhage into the gastrointestinal tract 
manifested by hematemesis or melena or 
both and the frequency of pain extending 
to the back were the prominent clinical 
findings.) The ulcer crater was not seen in 
the roentgen examination of these cases. 
In one case, the patient had three explora- 
tory laparotomies before the lesion was 
found. Because of the apparent diagnostic 
difficulties of the post bulbar ulcer lesions, 
Graham grouped them under the title of 
“duodenal ulcer occulta.” 

One of the first complete statistical 
studies of diseases of the duodenum, and 
perhaps the most frequently quoted, is 
that by Perry and Shaw” on the analysis 


of 17,652 autopsies done at Guy’s Hospital 
between 1826 and 1892. Perry and Shaw 
report 18 out of 141 ulcers of the duodenum, 
more than 12 per cent, were found distal to 
the “first portion.”” In subsequent reports 
upon necropsy material by other au- 
thors,”:?* the incidence of post bulbar ulcer 
has ranged from § to 20 per cent. 

The incidence of post bulbar ulcer, as 
determined from surgical exploration, is 
extremely difficult to evaluate. In the 
surgical treatment of duodenal ulcer, a 
subtotal gastrectomy is usually done. In 
more recent years the ulcer crater in the 
duodenum is frequently not disturbed 
since the treatment is not intended to be a 
direct, immediate eradication of the ulcer. 
In cases of an acute perforation the ulcer 
is often treated by closing the perforation 
without exploring the remainder of the 
duodenum. In the first 25 years of the cen- 
tury, however, a direct attack upon the 
duodenal ulcer was the common procedure 
and the lesion was excised or cauterized. 
This afforded an opportunity to observe tke 
interior of the duodenum in tke living. 

Commenting upon tke pathologic data 
obtained from ulcers excised from the 
anterior wall of the duodenum, Mayo 
(1913) says: ““We had excised several ul- 
cers of the anterior duodenal wall before 
our attention was attracted to the occa- 
sional co-existence of an ulcer on the pos- 
terior wall...” In the same article Mayo 
describes the two types of ulcer craters 
found in the duodenum, the superficial 
mucosal type and the penetrating, so- 
called gastric type with a calloused base. 
Concerning the superficial type, Mayo 
says: “Ulcers on the anterior wall of the 
duodenum, without obstruction and callus, 
upon excision will often show a defect 
scarcely greater than a dimple.” Regarding 


* From the Departments of Radiology of the Presbyterian Hospital and the College of Physicians and Surgeons, Columbia Uni- 
versity, New York. Presented at the Forty-seventh Annual Meeting, American Roentgen Ray Society, Cincinnati, Ohio, Sept. 17-20, 
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the other type of ulcer Mayo continues: 
“Ulcers of the posterior wall of the duo- 
denum present the same characteristics as 
those of the stomach, that is, a clean-cut, 
punched-out area, attached closely to the 
pancreas and usually completely perforat- 
ing the duodenum.” At a later date, Judd™ 
(1921), writing on the pathologic condi- 
tions of the duodenum, says: “From 1906 
to 1921, 4901 operations for ulcer of the 
duodenum were performed in the Mayo 
Clinic.” “A posterior ulcer was found in 
nearly half of the cases in which we excised 
an ulcer from the anterior surface.” “‘Also, 
since a search has been made for ulcer on 
the deep surface several inches from the 
pylorus many have been found at this 
point.” Judd describes two types of ulcers 
found in the duodenum, namely, the one 
resembling the ulcer found in the stomach 
and the “submucous ulcer” without a 
crater. Judd uses the terms “duodenitis” 
and ‘“‘submucous ulcer” synonymously. 
In the analysis of a series of 531 cases of 
duodenal ulcer, which he personally had 
operated upon, Sir Berkeley Moynihan"® 
(1923) does not discuss the ulcers located 
distal to the bulb but in a book on duo- 
denal ulcer published in 1g10,'* he states 
that about 5 per cent are found more than 
2 inches distal to the pylorus. 

Writing about the roentgen observations 
on the duodenum with special reference to 
lesions beyond the first portion, Case?’ in 
‘916 reported that he had not found an 
ulcer distal to the bulb at that time. Case 
predicted that they would be found and 
suggested a technique of examination, with 
the patient lying on the right side, which 
might show them. In a report on the 
roentgen diagnosis of peptic ulcer in 1918, 
Baetjer and Friedenwald' analyze 743 
cases. In this group of cases, 68 duodenal 
ulcers were operated on. However, no 
mention was made of an ulcer distal to the 
bulb. Carman® in 1920, writing about the 
localization of peptic ulcer by the roentgen 
ray, estimates that about 5 per cent are 
found distal to the bulb. Sutherland*! 
(1927), in acomparison of the roentgenolog- 
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ic and histopathologic findings in duo- 
denal ulcer, estimates that about 95 per 
cent are found within the first 3 cm. of the 
bulb. At the radiological section of the 
Southern Medical Society meeting in 1933, 
Robinson” reported 10 cases of surgically 
verified post bulbar ulcers of the duodenum. 
He described, and illustrated with roent- 
genograms, the roentgen signs, but did not 
give an estimate of the incidence of the 
lesion. 

The actual incidence of post bulbar 
ulcer of the duodenum is then quite un- 
determined. In routine necropsy material 
the lesion is found in § to 20 per cent of 
cases with ulcers of the duodenum. Reports 
on surgical material suggest that it might 
be found more often than the oft-quoted 
5 per cent if the exact anatomical location 
is noted and the posterior wall of the duo- 
denum is examined. The incidence reported 
in roentgenological statistical 
is low, and is not mentioned in some re- 
ports. The possibility of post bulbar ulcer 
should be considered in those cases which 
show evidence of deformity, irritability and 
distorted mucosal pattern of any portion of 
the proximal half of the duodenal loop. 


ANATOMY 


The anatomical features of the duodenal 
loop are variable in different people. For 
the sake of clarity in discussion it is well to 
specify the boundaries of its subdivisions. 
The proximal extremity begins on the 
distal side of the pylorus and the distal 
extremity ends at the ligament of Treitz, 
where it is continuous with the jejunum. 
These two anatomical landmarks, the py- 
lorus and the duodenojejunal flexure, are 
usually fairly well seen in roentgenograms 
of the barium-filled duodenum. Likewise 
they are not too difficult to recognize by 
inspection at a surgical operation. 

The subdivisions of the duodenum are 
often not too well stated in terms of exact 
boundaries. Sometimes it is not possible 
to be certain about the exact limits from 
external inspection at the operating table 
or by the inspection of a roentgenogram. 
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In the presence of disease the organ can be 
distorted in such a manner that the ana- 
tomical features are not sharply delimited. 
In such cases it might be necessary, in 
description, to refer to a lesion as being in 
the area adjacent to the junction of sub- 
divisions. For greater accuracy in localiza- 
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is sometimes given terms which are meant 
to be synonymous but actually are am- 
biguous. For example, the terms ‘“‘first 
portion,” “bulb,” “cap,” and “pars supe- 
rior” are found to be used synonymously. 
Actually the bulb is a subdivision of the 
pars superior (Fig. 1). 
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Fic. 1. Anatomical variation in the normal duodenum. Five cases (reading from lett to right). showing the 
different appearances of the pars superior. In 4, the bulbous proximal extremity is seen to extend about 
five-eighths the distance from the pylorus to the midportion of the genu superius. B shows a redundant loop 
between the apex of the bulb and the genu superius. This is sometimes called a hammock type. C shows 
the pars superior to be about as long as seen in B, and the bulb is not more than one-third the length of the 
pars superior. However, no redundant loop is present. D, below, shows the bulb apex to extend to very 
near the flexure. In F, the large circular folds of the mucosa are seen in close proximity to the pylorus. The 
junction of the pars superior with the descending limb often appears narrower than the adjacent portions. 


tion, and for statistical purposes, it would 
seem advisable, when possible, to use the 
anatomical term of the smallest subdi- 
vision. 

In the anatomy textbooks, and in roent- 
genographic literature, the duodenum is 
divided into the pars superior, the descend- 
ing limb, the pars inferior, and the ascend- 
ing limb. Unfortunately, the pars superior 


The boundaries of the bulbous proximal 
extremity of the duodenum has been de- 
scribed by Cole® as extending from the 
pylorus to the first Kerkring ring (valvula 
conniventes). It is reported to average 
about 5 cm. in length.?:!* However, its 
length and size are quite variable. The 
length of the pars superior, including the 
bulb, is reported to average about 8 cm.” 


= | 
‘ 


Vol No. I 


Or, to state it another way, the bulb is, in 
the average case, about five-eighths the 
length of the pars superior. In some cases, 
however, the length of the bulb is not more 
than one-fifth the length of the pars su- 
perior. The distal extremity of the pars 
superior is the flexure, the genu superius, 
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(flexure), in the proximal portion of the 
descending duodenum. 

Ulcer craters distal to the bulb are seen 
best in exaggerated oblique views. The 
patient is placed on the right side in a 
horizontal posture and, under fluoroscopic 
observation, rotated slightly toward a 


Fic. 2. Normal anatomical variation of the pars 
superior. In 4, the barium-filled antrum is 
superimposed over the bulb in the postero- 
anterior view. The bulb is seen to extend al- 
most directly posteriorly in B. The pars 
superior and duodenal loop are seen best in an 
exaggerated right anterior oblique view with 
the patient lying horizontal. With pressure 
technique (spot films) the bulb silhouette is 


well shown in C, but in this projection the pars superior distal to the bulb is foreshortened. 


which is readily seen in all cases when 
examined in the proper oblique view (Fig. 2). 

It would that any ulcer crater 
located in the duodenum distal to the apex 
of the bulb should be classified as a post 
bulbar ulcer. Since it is not always possible 
to locate accurately the apex of the bulb 
when inflammation is present, the cases 
reported in this discussion are ulcer craters 
located in or distal to the genu superius 
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prone or supine position. When the patient 
is in this position, the genu superius is the 
most dependent portion of the duodenal 
loop. The effect of gravity can be utilized 
in filling out an irritable segment through 
which the opaque medium passes rapidly 
when the patient is in the erect posture. It 
is sometimes necessary to tilt the head of 
the table down a few inches below the 
horizontal plane to get the best position 
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for filling the proximal portion of the de- 
scending duodenum. The variability in the 
anatomical arrangement of the pars su- 
perior and the irritability in the presence 


of ulcer require a close scrutiny while rotat- 
ing the patient. The positioning of the 
patient, preliminary to taking films with 
the Potter-Bucky diaphragm, has been 
well expressed by Schons” as follows: ““The 
position must be so chosen as to yield the 
most satisfactory lengthening out of the 
upper duodenum.” Spot films are found to 
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be useful in that pressure can be utilized to 
uncover a segment which might be par- 
tially hidden by a flaccid antrum or redun- 
Cant pars superior. 


Fic. 3. Case 1 (267907). A seventy-two year old 
man was found to be anemic and to show gross 
blood in the stools. No other complaint. A 
smooth, rounded indentation of the lateral 
border of the descending duodenum with ec- 
centric narrowing of the lumen is present. The 
ulcer crater is not distinctly seen. When the 
patient was placed on an ulcer diet the bleed 
ing stopped. The final diagnosis was post bul- 
bar ulcer of the duodenum. 


ROENTGENOGRAPHIC SIGNS 

The most characteristic roentgenograph- 
ic sign of post bulbar ulcer is an inden- 
tation of the wall of the duodenum at the 
level of the crater. The indentation is 
presumably due to spasm. It produces an 
eccentric narrowing. In some cases the 
indentation is smooth, rounded and _nar- 
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rows the lumen to three-quarters of its 
normal width (Fig. 3 and 4). In others the 
area of spasm is more elongated. Occa- 
sionally more than one indentation is lo- 


cated opposite the crater. When the crater 
is located on the lateral side the localized 
indentation is seen on the mesial side. This 
sign has been present in all cases in which a 
diagnosis of post bulbar ulcer has been 
made. 

The crater is usually seen on the mesial 
side of the descending duodenum or con- 
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cave side of the genu superius. In some 
cases, however, it is found anteriorly or on 
the lateral side. Like the crater in the 
bulb, it will vary in size and depth. An 


Fic. 4. Case 11 (247205). A physician, aged 
forty-one, had suffered with back pain for 
nine years. At times he had nausea, vomiting 
and abdominal pain. Hematemesis and melena 
were present at intervals. An ulcer crater is 
seen on the concave surface of the genu su- 
perius while there is a rounded, smooth in- 
dentation opposite the crater. An eccentric 
narrowing of the lumen is present. A subtotal! 
gastrectomy was done. 


associated ulcer in the bulb has been found 
in only one case. 

Irritability of the proximal portion of the 
duodenum and of the bulb has been present 
in all cases. Enlargement of the mucosal 
folds and a loss of the usual regular mark- 
ings of the valvula conniventes is a con- 
stant finding. Presumably this is due to 
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edema and inflammatory reaction in the 
wall. No definite stenosis which has pro- 
duced dilatation either proximal or distal 
to the ulcer has been found in the cases 
examined (Fig. 6). 


DIFFERENTIAL DIAGNOSIS 


Lesions of the duodenum which might 
offer the greatest problem in the differential 


diagnosis of post bulbar ulcer are duodeni- 
tis, diverticula and neoplasms. 

Duodenitis. Inflammation of the duo- 
denum with and without ulcer formation 
has been discussed by Roeder,” Kirklin," 
Sussman,*° and Wellbrock.** On the basis 
of his studies on 200 surgical specimens 
excised from the first portion of the duo- 
denum Wellbrock concludes that there is 
histopathologic evidence of a definite rela- 
tion between duodenitis and duodenal 
ulcer. In 8 cases of duodenitis reported by 
Roeder, 2 of these cases were found to have 
an ulcer when a second surgical exploration 
was done. In 32 selected, surgically verified 
cases reported by Kirklin,’ 20 cases showed 
the presence of an ulcer. Two of the 8 
cases used by Sussman to illustrate his 
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paper on inflammation of the descending 
portion of the duodenum, and as stated by 
Sussman, show the presence of an ulcer 
crater. The high incidence of ulcer in the 
presence of duodenitis makes it obligatory 
to examine the patient in the positions 
which are sometimes necessary to show a 
post bulbar ulcer. When a patient is found 
to show unusual irritability, hypermotility 


Kic. 5. Case 111 (214580). A forty-four year old 
man had symptoms suggestive of a peptic 
ulcer for six years. He complained of pain in 
the abdomen but there was no hematemesis or 
melena. On an ulcer diet he was fairly com- 
fortable. An ulcer crater is seen on the antero 
lateral wall of the descending duodenum with 
a smooth, rounded indentation with eccentric 
narrowing at the level of the crater. 


and distorted mucosal folds of any segment 
of the proximal half of the duodenal loop 
(the roentgenographic signs of duodenitis), 
the presence of a smooth, rounded indenta- 
tion of the wall and eccentric narrowing 
suggests the presence of a post bulbar 
ulcer. In the absence of the evidence of 
spasm, which has been found to be present 
in all cases with a large post bulbar ulcer 
crater, the possibility of a minute ulcer or 
mucosal erosion has not been excluded. 
Diverticula. A barium-filled diverticulum 
might have the appearance of a barium- 
filled crater. Usually, however, the mucosal 
folds can be seen passing into or through 
the base (neck) of the diverticulum as con- 
trasted with a clear zone or irregular folds 
about the margin of an ulcer crater. Al- 
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Kic. 6. 4. Case rv (287796). A fifty-two year old 
man with symptoms for ten years. He suf- 
fered with pain in the back and abdomen, 
nausea, vomiting. Hematemesis and melena 
were present. An ulcer crater is not seen but 
there is a smooth, rounded indentation on the 
lateral border of the superior genu and eccen- 
tric narrowing of the lumen. The patient had 
a subtotal gastrectomy. 

B. Case v (281713). A forty-two year old 
man had symptoms for seven years. He com- 
plained of pain in the back and abdomen, 
nausea, vomiting, hematemesis and melena. 
A large ulcer crater is present on the poste- 
romesial wall of the descending duodenum and 
a marked indentation is present at the level 
of the ulcer. Eccentric narrowing of the lumen 
is present. A subtotal gastrectomy was done. 

C. Case vi (221058). A fifty-six year old 
man had symptoms for twenty years. His 


chief complaint was pain in the back and abdomen. No occult blood was found in the stools and the pa- 
tient gave no history of hematemesis. A large crater is seen on the mesial margin of the descending 
duodenum. Spasm is present at the level of the ulcer and the indentation commonly seen is quite pro- 


nounced. A subtotal gastrectomy was done. 


though a diverticulum can occur in any 
portion of the duodenum, statistical stud- 
ies*® show that two-thirds of the cases are 
found projecting from the mesial border of 
the descending duodenum. In the absence 
of spasm or other evidence of inflammation 
in the presence of a smooth, rounded 
barium projection through the wall of the 
duodenum, the diagnosis of a diverticulum 
can be made with reasonable assurance. 


Neoplasms. A malignant primary tumor 
growth of the duodenum shows a loss of the 
mucosa at the site of the lesion. The benign 
tumors, adenomata, are sharply delimited, 
rounded and usually are displaceable on 
pressure. The adjacent segment will have 
a normal appearance. Invasive tumors 
from the head of the pancreas will often 
show, in addition to the loss of mucosa, an 
enlargement of the duodenal loop because 
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of the presence of the tumor mass. 

The less commonly encountered lesions, 
such as a fistula between the duodenum 
and gallbladder or duodenum and colon, 
will not offer any great difficulty in differ- 
ential diagnosis if the fistulous tract is 
open. The distribution of the radiopaque 
media is pathognomonic in such lesions. 


SUMMARY 


Ulcer of the duodenum located distal to 
the bulb shows a smooth, rounded indenta- 
tion of the wall at the level of the crater 
with an eccentric narrowing in all cases 
examined. Evidence of mechanical obstruc- 
tion has not been found in the present 
series of cases. Enlarged, distorted mucosal 
folds, irritability of the bulb and hyper- 
motility are associated findings. The ulcer 
crater is not always seen. 

The use of exaggerated oblique projec- 
tions with the patient in horizontal position 
or with the head lowered below the hori- 
zontal plane has been found to be helpful 
in disclosing the presence of post bulbar 
ulcer lesions. 

The actual incidence of post bulbar 
ulcer is difficult to evaluate. In cases with 
hemorrhage from the gastrointestinal tract, 
particularly in those cases associated with 
back pain and symptoms of peptic ulcer, 
the possibility of post bulbar ulcer should 
be seriously considered.* 

Presbyterian Hospital 

622 West 168th St. 
New York 32, N. Y. 
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PSYCHOSOMATIC RELATIONSHIPS IN PEPTIC ULCER* 


By HERBERT S. GASKILL, M.D. 


PHILADELPHIA, PENNSYLVANIA 


NDOUBTEDLY the observant phy- 

sician from earliest time has recognized 
the ease with which our bodily functions 
can be altered by emotional reactions. In 
recent years increasing emphasis has been 
placed on this aspect of medicine, and as a 
result a great variety of research data has 
been accumulated verifying these everyday 
observations of clinical medicine. 

Possibly no organic system of the body is 
more sensitive to emotional disturbances 
than the gastrointestinal tract. Anatomi- 
cally, the abundant afferent and efferent 
nerve supply is unquestionably of extreme 
importance in determining such localiza- 
tion. But of even more fundamental impor- 
tance is the central role which the process 
of ingesting and eliminating food plays in 
the individual’s life. Almost from birth the 
individual either consciously or uncon- 
sciously uses his digestive tract to express 
to some degree his feelings. The infant uses 
his entire body to express his emotions and 
the digestive tract is one of the main means 
through which the infant is able to express 
his reactions. As the child grows, differenti- 
ation of function occurs and the child learns 
to express his feellings through activity and 
speech rather than in bodily functions. 
Normally even in the mature person, how- 
ever, the individual’s emotional life is re- 
flected in the gastrointestinal tract. 

Such transitory alterations in function 
are a common experience to all of us. The 
sensation of “butterflies” in the stomach 
which a person notes when faced with a 
difficult situation or the proverbial diarrhea 
which follows a severe fright are two typi- 
cal examples. In most individuals such 
evidence of dysfunction disappears as soon 
as the emotional stress is relieved. Under 
certain circumstances such states of altered 
function persist. Apparently, most individ- 


uals who develop pronounced autonomic 
imbalance never have achieved emotional 
maturity. There is a tendency, moreover, 
for them to regress to a more infantile 
method of expressing emotion by projec- 
ting their feelings into bodily functions. 
Such organic language or somatization of 
feeling is the method by which the imma- 
ture personality attempts to deal with an 
emotional problem which is beyond its 
scope to handle on a conscious level. In 
periods of relative calm these individuals 
may be asymptomatic or almost so, but 
under increasing stress they use this organ 
language to express their tension and anx- 
iety with the consequent development of 
somatic symptoms. Under such conditions 
neither function is adequately served since 
digestion is interfered with and emotion is 
poorly expressed. 

A wide variety of functional and organic 
gastrointestinal syndromes may result from 
these somatization reactions. They include 
various types of “‘nervous indigestion” due 
to motor and secretory disturbances in the 
stomach, mucous colitis, obesity, anorexia 
nervosa, and peptic ulcer, to mention a few 
of the commoner types. As is true in so 
many syndromes, the etiology of these con- 
ditions is quite varied. Certainly the mul- 
tiplicity of opinions as to the origin of pep- 
tic ulcer clearly indicates that there is no 
one etiologic factor. Actually, the probabil- 
ities are that even in any one individual 
more than one factor is at work. Neatly all 
writers on the subject, however, have 
agreed that “‘nervous” factors are impor- 
tant, although no general agreement has 
been reached as to the degree of importance 
or the mechanism by which they act. 

Many observations from clinical and ex- 
perimental studies have illustrated the re- 
lationship of neuropsychiatric factors to 


* From the Donner Service for Functional Disease, Gastrointestinal Section of the Medical Clinic, Hospital of the University ot 
Pennsylvania. Presented before the Forty-seventh Annual Meeting, American Roentgen Ray Society, Cincinnati, Ohio, Sept. 17-20, 
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peptic ulcer. Brain surgery has shown that 
there are diencephalic centers which if 
stimulated produce gastric ulcer. The re- 
cent studies of Wolf and Wolff' have demon- 
strated that emotional factors such as 
anxiety, anger, and fear produce physio- 
logic changes which may eventuate in acute 
ulceration of the gastric mucosa. The 
medical history and personality description 
of ulcer patients adds further confirmation. 
Very commonly recurrences of the ulcer 
have been precipitated by emotional stress. 
Outwardly such individuals vary from the 
energetic, ambitious, aggressive types to 
the passive submissive one. The former 
group appears to predominate numerically 
and is more frequently described in the 
literature. They are the executives who 
constantly drive themselves, allowing no 
time for relaxation. 

The external personality differences 
would suggest that the psychodynamics in 
these two groups would be quite dissimilar. 
However, when the unconscious motiva- 
tion is elicited in both groups the patterns 
are found to be quite similar; only the 
superficial phenomena are not alike. In- 
security and a tremendous need for aftec- 
tion are the basic driving forces in both. 
They constantly want to be loved and pro- 
tected but because their demands are ex- 
cessive, they generally never find the 
which they are unconsciously 
seeking. The one type compensates for 
this by a veneer of aggressiveness. Unfor- 
tunately, this only accentuates his need 
since in the highly competitive society of 
today such striving usually evokes a simi- 
lar attitude on the part of others, merely 
creating more insecurity for him. The 
passive individual, on the other hand, with- 
draws and shuns competition, at times 
even seeking most of his satisfaction in day 
dreaming. This withdrawal diminishes his 
external needs but leaves unsatisfied his 
inner emotional requirements, unless there 
is a complete psychotic break. The re- 
sulting anxiety and tension for both groups 


security 


! Wolf, S., and Wolff, H. G. Human Gastric Function. Oxford 
University Press, New York, N. Y., p. 195. 
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surpasses the limits which can be tolerated 
by the personality. At this stage it is pro- 
jected into bodily functioning. Such a dis- 
placement of the anxiety is socially accep- 
table. If the physiologic dysfunction per- 
sists an ulcer may result under certain 
circumstances, although the exact nature 
of the latter is not known. 

The immediate management of the ulcer 
requires that the patient should be under 
the care of the internist or surgeon, depend- 
ing on his clinical condition. Psychiatric 
therapy, however, is needed in instances to 
avoid recurrence of the ulcer. Naturally, 
psychiatry is no panacea and no claim is 
being made that it is the answer to the 
ulcer problem. If a personality evaluation 
discloses emotional factors 
which are disruptive in the individual’s 
life, an attempt to create personality 
growth through psychotherapy should be 
attempted. In instances in which this has 
been successful the ulcer has not recurred 
since the emotional needs are less demand- 
ing. 

Two cases of peptic ulcer which have 
been studied on our Functional Service are 
presented here since they illustrate certain 
of the points outlined above. The first 
patient during psychotherapy showed 
marked personality growth together with a 
disappearance of his ulcer symptoms. Psy- 
chotherapy was unsuccessful in the second 
case with recurrence of the ulcer. 


unconscious 


Case 1. An energetic, ambitious white male, 
aged thirty-five, who had had ulcer symptoms 
irregularly for twelve years, was finally hos- 
pitalized after a three months’ exacerbation of 
his symptoms. He was referred to our Func- 
tional Service because of additional complaints: 
fatigue, irritability, muscular aches, insomnia, 
and mild paranoid trends. In recent months it 
had become evident that his varied symptoms 
had diminished his efficiency and stood in the 
way of further advancement. The patient was 
the younger of two sons. The father had died 
when the patient was three years old. Their 
mother was very enterprising and had managed 
to earn a good living, at the same time raising 
the children. She had always taken greater 
pride in the other son because he was so suc- 


| 
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cessful intellectually, sociaily and athletically. 
The patient never felt that he received as much 
of his mother’s love. In an effort to compete 
with his older brother and thus to gain a larger 
share of his mother’s affection, he worked after 
school, contributing very substantially to the 
family income. He also became a golf champion 
at eighteen. This got him in with a very sporty 
crowd, led to considerable drinking and a 
hurried marriage. 

His mother disowned him at that point. This 
rejection created so much insecurity for him 
that he almost committed suicide. He was 
divorced shortly afterwards. He then began a 
never ending struggle for economic success in an 
effort to win back his mother’s respect. He felt 
handicapped in his struggles by a lack of higher 
education; nonetheless, he succeeded very well. 
He married a highly intelligent woman with 
whom he felt considerable intellectual competi- 
tion. After a few years the marriage was in- 
terrupted for some time by extra-marital inter- 
ests. They had been reunited for about two 
years at this time but the husband was still 
very insecure in his relationship and had pro- 
jected this onto his wife as paranoid ideas of 
infidelity. Intellectually he knew this was not 
true but emotionally it was very disturbing. 

He was seen almost daily for a period of three 
weeks while his ulcer was being treated medi- 
cally. He was then followed in twice weekly 
interviews for one month. As the story unfolded 
and the patient gained emotional insight into 
the unconscious conflicts which had been shap- 
ing his conduct there was a very marked change 
in his behavior and symptoms. Whereas in the 
beginning he had been very tense and restless, 
he became relaxed, his insomnia disappeared, 
together with the fatigue and muscular pains. 
At times as a result of the new insights the 
anxiety was temporarily intensified. The final 
step was the day he spontaneously said, “I am 
trying to use my wife as my mother. I want a 
safe rock to swim to.” Gradually as he worked 
through this aspect of his insecurity the para- 
noid feelings disappeared. 

Although the period of follow-up has not 
been long the patient reported that he has been 
asymptomatic. Occasionally, he has had ten- 
sion due to environmental stresses but this has 
never become excessive. 


Case 11. The patient was an extremely in- 
telligent and capable Jewish engineer, aged 
forty-eight, who had had ulcer symptoms inter- 
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mittently for twenty-two years. He was ad- 
mitted to the hospital when a six months’ 
exacerbation of his ulcer symptoms grew stead- 
ily worse despite careful medical supervision. 
Throughout the war he had been under par- 
ticular stress. He felt an added responsibility to 
assist the war effort to the utmost because he 
had many relations in Hungary. Psychiatric 
referral was made because of the additional 
symptoms: insomnia, anxiety dreams, irri- 
tability, fatigue and marked tension. 

He was born in a small Hungarian village, 
the youngest of eight children. His father had 
been a very successful farmer who could afford 
to give all of his children a college education. 
The patient thought that he had been pampered 
to a mild degree, being the youngest, but other- 
wise his childhood had been uneventful. He had 
graduated from high school at the head of his 
class and had been quite active in sports. Even 
then he had a strong sense of orderliness, 
punctuality and inclination to be stubborn. 

World War I began just as he graduated 
from school and he was called into the Army 
as a private. After a short period of active com- 
bat he went through the officer’s training 
course. He was reassigned to the Infantry and 
was doing very well until he arrested a superior 
officer who while drunk had struck a private 
and who had refused to go to his quarters. As 
he said, “This is typical of my rigid belief that 
I should always stick up for the right.’” He was 
offered the choice of resigning from his regiment 
or facing a court martial. He chose the former 
and was transferred into a unit which corre- 
sponded to our Rangers. For the next three 
years he was almost continually in combat. It 
was during this period that he developed suff- 
cient tension to leave him with constantly re- 
curring anxiety dreams which have continued 
until the present time. 

When he was discharged from the Army he 
finished his education, obtaining a degree in 
engineering. While in college he was faced with 
considerable racial discrimination which caused 
him to emigrate to this country in 1923. 

His first years in the United States were 
marked by a financial struggle but he very 
steadily forged ahead. He married two years 
later and he has two teen-aged boys. He has 
worked very largely for one company. While 
he has at times been disappointed in not attain- 
ing the recognition which he thinks he deserves, 
he has never sought another job because he has 
felt that there was considerable racial discrim- 
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ination in his particular field. This he believed 


closed many otherwise promising doors. But of 


more importance apparently in creating emo- 
tional disturbance was the ever present con- 
flict in his home. His wife is extremely unstable 


emotionally. She lacks entirely his sense of 


orderliness and thrift which is a constant source 
of irritation to the patient. Because she believed 
him to be unfaithful she has allowed him no 
personal freedom. To the patient every aspect 
of his life was full of frustrations and irritations. 
While it was his belief that the only solution as 
far as his marriage was concerned was divorce, 
his feeling of responsibility for his wife and sons 
was too strong to permit him to seek this way 
out of his problems. 

As he related his story there was considerable 
release of tension although much of the insight 
was on an intellectual level with little emotional 
integration. His ulcer symptoms gradually dis- 
appeared and his varied manifestations of ten- 
sion abated to a considerable degree. His ulcer 
appeared to be healed on roentgen follow-up 
but it was felt that the result was largely due 
to amigen therapy and the controlled hospital 
environment rather than to any lasting person- 
ality change. He was sent home on trial but 
was unable to meet the emotional demands of 
his environment and the ulcer recurred in a 
few weeks. He was then readmitted to the hos- 
pital and although he began to improve again, 
surgery was considered to be the only solution. 
He was subjected to vagotomy with complete 
erradication of his ulcer symptoms. 


These two cases have been reported be- 
cause they illustrate certain concepts 
which are important in the psychiatric 
evaluation of ulcer patients. Both patients 
had insecurity as a very dominant emo- 
tional problem; in the first patient the in- 
security had its core from childhood. In the 
second case it appeared to develop much 
later in life, but here there was the addi- 
tional factor of rigidity of the personality 
structure. As far as the environmental 
stresses could be evaluated, they were of 
much greater import in the second case. 
During psychotherapy the first patient 
showed more capacity for emotional growth. 
It was not unexpected when the second 
patient had a return of his ulcer symptoms 
once he was discharged from the hospital. 
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In conclusion, the importance of cooper- 
ation in the management of these paitents 
should be stressed. The immediate treat- 
ment of the ulcer demands a careful evalu- 
ation on the part of internist and roentgen- 
ologist to determine the immediate course 
of therapy. Later, psychiatric evaluation 
and, where indicated, psychotherapy may 
be of extreme importance in producing a 
more lasting cure. 


University Hospital 
Philadelphia 4, Pa. 


DISCUSSION OF SYMPOSIUM ON 
DUODENAL ULCER: PAPERS OF DRS. 
TEMPLETON; BALL, SEGAL AND 
GOLDEN; AND GASKILL 


Dr. JosepH C. Bett, Louisville, Kentucky. 
The psychosomatic influence on the etiology 
of duodenal ulcer and its bearing on response 
to therapy has been emphasized by Dr. Gaskill. 
The exact etiology of duodenal ulcer and the 
mechanism of the psychosomatic influence is 
not known but that it is of prime etiologic im- 
portance is apparent to any examiner who even 
briefly familiarizes himself with the histories of 
patients suffering from duodenal ulcer. 

Dr. Golden and his associates direct our at- 
tention to a very special group of duodenal 
ulcers, those in the post bulbar region. That 
from § to 20 per cent of their patients having 
duodenal ulcers have had the ulcers in the post 
bulbar area seems quite high, but this may be 
due to the fact that some examiners have con- 
sidered ulcers within the bulbar area 
which actually were immediately post bulbar in 
their location. It has been our experience that 
ulcers in the post bulbar area are more prone to 
bleed severely than many of those in the duo- 
denal cap and frequently they are less amenable 
to medical management. 

I saw one patient with an acute perforated 
ulcer of the second portion of the duodenum in 
which there had been no previous history of 
discomfort. The perforation was closed and 
sutured. Repeated examinations over a period 
of several years showed no evidence of any de- 
formity in the area of the previous perforation. 
The patient has been entirely free from symp- 
toms since her operation. 

Dr. Templeton emphasizes the importance 
of the presence or absence of an ulcer crater in 
determining the stage of healing. There is some 


some 
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question in my mind whether the demonstra- 
tion of a shallow crater always indicates activ- 
ity but such is certainly the case in the vast 
majority of individuals. At times I have failed 
to demonstrate a crater very shortly after ade- 
quate medical therapy had _ been instituted 
even though it seemed obvious, from the clin- 
ical point of view, that healing was not com- 
plete. 


The problem of the roentgen indications of 


the stage of healing becomes of paramount 
importance since vagotomy has assumed an 
important role in the treatment of peptic ulcer. 
The relief from pain and other gastrointestinal 
symptoms following this operation is dramatic 
to say the least. The roentgen findings in such 
cases constitute the only reliable basis for de- 
termining the stage of healing. 


Dr. B. R. Kirkiin, Rochester, Minnesota. 
I think this has been a splendid symposium. I 
have no disagreement with Dr. Templeton on 


the importance of the crater as an indication of 


activity of a duodenal ulcer. From my exper- 
ience, however, I still have considerable con- 
fidence also in irritability of the duodenal bulb 
as a sign of activity. I was a little disappointed 
to hear Dr. Templeton minimize the impor- 
tance of clinical data as evidence of activity, 
although I agree with him that symptoms sug- 
gestive of duodenal ulcer do not necessarily 
mean that duodenal ulcer is present, for in a 
very high percentage of instances there is none. 

However, from my examinations of physi- 
cians, I think I am safe in assuming that there 
are at least twenty-five in this room who have 


duodenal ulcer and I feel sure that most of 
those who have an ulcer have a great deal of 


confidence in their clinical symptoms as an in- 
dex of the activity of their ulcers. For that rea- 


son I don’t like to belittle the importance of 


clinical data in this connection. 

A duodenal ulcer with a large shallow crater, 
such as acute ulcers often have, can easily be 
overlooked. I remember hearing Dr. Will Mayo 
remark on that he 
could understand how the x-ray examiner could 
so often miss the big ulcers and very seldom 
miss the small ones. I think the reason is that 
when the crater is large and shallow there is not 
much deformity of the duodenal bulb and we 
neglect to compress the duodenal bulb and 
thereby demonstrate the crater. 

With the very splendid paper of Ball, Segal 
and Golden, I want to agree whole-heartedly, 


several occasions never 
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and I think it is a very timely contribution. 
Surely we have all had the embarrassment of 
missing post bulbar ulcers. One reason, per 
haps, is the fact that we are so used to con- 
sidering duodenal ulcers as occurring chiefly 
in the duodenal bulb, as they do, that after 
examining the duodenal bulb we fail to examine 
the second portion of the duodenum thoroughly, 
The craters of these ulcers, as Dr. Golden has 
shown, are apt to be quite large, and usually on 
the posterior wall. When the radiologist has 
made a diagnosis of ulcer in the second portion 
of the duodenum I suggest that he accompany 
the patient to the operation and insist that the 
surgeon search carefully, for the ulcer is in a 
difficult place to see and can easily be over- 


looked. 


Dr. C. N. Borman, Minneapolis, Minnesota. 
I have colored slides of two gross specimens 
that we have had in a series of these ulcers of 
the second portion that are unusually interest- 
ing, and I would like to present them to the 
Society at this time. 

(Slide) This is a full-faced view of the first 
case showing the large ulcer crater. The second 
ulcer was present just below that area. This is 
a probe which has been placed in the orifice of 
the common duct to show the relationship of 
the ulcer to the common bile duct. 

(Slide) The interest, in part, of this case 1s 
shown in this slide which is a sagittal section of 
the region of the ulcer. This represents the 
rather large crater. This is the mucous mem- 
brane of the part involved. This is the pancre- 
aticoduodenal artery coming in from this side. 
This is a thrombus in the lumen of the artery 
and at this point the artery is completely 
eroded by the ulcer. This patient died of a 
massive hemorrhage, the source of which was 
unsuspected clinically. Our pathologist, Dr. 
R. W. Koucky, very carefully dissected out 
this artery and found it to be the superior 
pancreaticoduodenal artery. 

(Slide) The second case is of interest because 
of the location of the ulcer, rather far down the 
descending duodenum. The pancreas is shown 
in this position and it shows nicely the relation- 
ship and the closeness of many of these ulcers 
to the body of the pancreas. 

In our experience we estimate that we have 
had probably less than 5 per cent of ulcers of 
the duodenum either in the distal portion of the 
bulb or in the descending portion of the duo- 
denum. We have now in the neighborhood of 12 


cases that 
duodenum. 


are definitely in the descending 

Dr. Lewis Grecory Coie, White Plains, 
New York. May I express my great apprecia- 
tion of the color photographs just thrown upon 


the screen as absolute proof of the type of 


lesion which Dr. Golden exhibited in his roent- 
genograms. These colored photographs, show- 
ing pathological findings correlated with roent- 
gen findings, serve well to illustrate the few 
words I have to say. 

I would ask Dr. Golden in what percentage 
of his cases, if any, was there any pathological 
proof of Ais roentgenological diagnoses, such as 
was presented in the last paper and illustrated 
by kodachrome photographs and photomicro- 
graphs? Dr. Templeton and Dr. Golden, here 
today, have presented to us roentgenological 
findings which they exhibited with great assur- 
ance; not only of diagnosis of an ulcer in the 
descending arm of the duodenum, but the size, 
shape, location and extent of the crater and its 
surrounding area of induration. The assurance 
with which these essays spoke of the size, shape 
and location of these craters, and of how much 
they disappeared under treatment, based 
purely on roentgenological findings without 
gross or microscopic proof, even of the exist- 
ence of the lesion, leaves me a little concerned 
as to whether their assurance of healing was 
justified. 

In my roentgenological career I have partici- 
pated in many controversial questions concern- 
ing gastric cancers and gastric ulcers—whether 
they were simple true ulcers, as described by 
Aschoff, or ulcerating areas in localized malign- 
ant lesions; whether simple ulcers do heal or 
whether they do not heal; and whether a sim- 
ple benign ulcer ever becomes malignant—but 
in these controversies, I never would have dared 
come before an audience like this for a gastro- 
intestinal or surgical meeting, and make any- 
thing like the statements that have been made 
by either of these essayists, without having 
“honest to God” evidence that these state- 
ments were true. 


Dr. Ross Gotpen, New York, New York. 
I would like to ask Dr. Templeton whether he 
would be good enough to define exactly what he 
means by “active ulcer” and also the term 
“inactive ulcer,” which I think he used, if | 
understood him correctly. 

I would like also to ask him whether he has 
had any instances of shadows which looked like 
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a crater on the pressure film and which per- 
sisted for months or after the 
patient’s symptoms have disappeared. I had 
occasion to follow one patient for approximately 
two years who had previously had a duodenal 
ulcer. The little barium shadow with radiating 
folds remained unchanged all that time. The 
patient was symptom-free and I interpreted 
the shadow as probable evidence of a dimple in 
the scar which was probably epithelialized. 


even years 


Dr. Frank WINDHOLZ, San Francisco, Cali- 
fornia. My experiences with healed gastric and 
duodenal ulcers are similar to those just 
mentioned by Dr. Golden. Scars following 
peptic ulcers, though covered by regenerated 
epithelium, often produce an indentation of 
the mucous membrane. This may be. deep 
enough to permit a collection of barium which 
in turn causes the appearance of persistence or 
recurrence of the niche. The indentation pro- 
duced by the scar is due to incomplete filling of 
the crater by granulation tissue and to shrink- 
age of the granulations. 

Disappearance of the niche does not neces- 
sarily mean that the ulcer has healed. The 
crater may have filled up with blood clots, 
preventing the barium from entering. This is 
not known widely enough because the patho- 
logist, as a rule, removes the clots from the 
crater in order to establish the source of the 
bleeding. He considers the perforation of blood 
vessels rather than the presence of blood clots 
as the integral part of the disease. Our diag- 
nostic problems are somewhat remote to 
him. Several years ago I observed the disap- 
pearance of the niche of a gastric ulcer and 
thought that it had healed. A few days later 
the patient died. At the autopsy the crater was 
filled with blood clots. A microscopic examina- 
tion revealed that inflammatory changes were 
going on beneath the clots. A short time later 
I had the opportunity to make three additional 
observations of this kind. 

I feel that significance may be attached to 
these two groups of findings in connection 
with the problems made evident from the ex- 
cellent presentation of Dr. Templeton. 


Dr. Tempceton (closing). I have a number 
of questions. I don’t think I have the time to 
answer them all. 

The thoughts of the discussers have been 
most stimulating. Any discussion on duodenal 
ulcer is always controversial. 

Dr. Bell stated, if I heard him correctly, that 
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he was not sure that a crater always indicated 
activity. I think it does. I look upon a crater as 
the ulcer itself, as the open sore. If a crater is 
seen, it must represent an ulcer by definition. 

Dr. Bell spoke about pain in an ulcer. I have 
seen many patients with ulcer who were re- 
lieved of their pain by treatment, but in whom 
crater could still be demonstrated. Many of 
these patients were relieved of pain in from 
five to ten days after treatment was started. 
Crater was still present. Some of the craters, in 
due respect to Dr. Cole, were confirmed later 
at surgery. 

There must be a group of gastric ulcers which 
do not cause pain. Pathologists who do careful 
examinations find a high percentage of ulcer 
scars in both the stomach and the duodenum, 
in the patients in whom the history does not 
indicate an ulcer. There are the so-called silent 
ulcers which often are first manifest by a mas- 
sive hemorrhage. 

I think the “symptomless” ulcer must be 
more frequent than we realize. The ulcer ap- 
parently occurs rapidly, lasts two or three days 
and then disappears rather promptly. Why? 
I can’t answer the question. 

Also, Dr. Bell made the statement that the 
roentgenoscope is of primary importance. 
With that I entirely agree, but I don’t think 
that one can depend entirely upon the roent- 
genoscope. There may be something wrong with 
my eyes, but I cannot see all ulcers under a 
fluoroscope. I depend on the spot machine, 
particularly in the person who weighs about 
250 or 300 pounds, who is about five feet six, 
and in whom the bulb can be seen in only the 
oblique view. In these patients one cannot 
always be sure the bulb is deformed or not. | 
agree with Dr. Golden who emphasized the 
diligence one must apply in order to find ulcers. 

In the very heavy patients, one trick is very 
helpful. If the bulb fills, with the patient either 
in the prone or standing position, the mucosa 
coats with barium. The patient is now placed 
on his back and turned toward his left side. Air 
from the stomach runs into the bulb and in 
a large number of cases a double contrast view 
of the bulb appears. Sometimes a crater stands 
out on the films made with the patient in this 
position. It is difficult to realize how a crater 
which shows so well on films could not be seen 
at fluoroscopy, 

Dr. Kirklin mentioned irritability. It is true 
that some bulbs containing ulcer are irritable, 
but if too much dependence is placed on irrit- 
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ability, I am afraid that ulcers will be diagnosed 
in persons who do not have them. I am sure 
that Dr. Kirklin didn’t mean it that way. To 
me, irritability is a very indirect sign. 

Dr. Golden asked about active and inactive 
ulcer. I used these terms loosely. Strictly speak- 
ing, if I am to be consistent, | cannot speak of 
an inactive ulcer. If a crater disappears and 
only the scar remains to produce the deformity, 
the patient does not have an ulcer in the strict 
sense of the term. In reports I speak of ulcer 
scar either with or without crater. Dr. Golden 
asked about instances of so-called spurious 
crater—flecks of barium which might look like 
crater. | am on record as reporting a few in- 
stances of crater in patients in which there was 
no evidence of ulcer. On one occasion, the figure 
reported was 0.3 per cent. I don’t think I am 
always that accurate. I think, however, that if 
a person is careful at fluoroscopy and examines 
the patient more than once during treatment, 
the error is small if one is familiar with the 
criteria for identifying a crater. 

Dr. Gaskill spoke of the psychosomatic and 
indicated that the gastrointestinal symptoms 
come over the nerve paths. | wonder if they do. 
The relationship could be studied in patients 
having vagotomies and sympathectomies. I 
have observed both types. The gastrointestinal 
tract is usually thrown out of balance for a week 
or ten days and then returns to its former con- 
dition. | wonder if the author has any evidence 
in which the psychosomatic relationship, as 
far as the gastrointestinal tracts are concerned, 
holds true when the nerve pathways are inter- 
rupted? 


Dr. GoLpveN (closing). I thank the discussers 
very much for their remarks. Dr. Borman’s 
photographs of his pathologic specimens were 
very beautiful. 

Dr. Cole as usual brought his needle with 
him. About thirty-five years ago, Dr. Cole had 
a big battle on his hands. That was when he was 
in process of establishing the significance of 
deformity of the duodenal bulb or, as he called 
it, “the cap” as evidence of duodenal ulcer. 
Since Dr. Cole did that, the x-ray examination 
and particularly the quality of the examiners 
has improved over the past thirty-five years 
and the accuracy of Dr. Cole’s observation has 
been proved time and again. The detection of 
duodenal ulcer nowadays is so accurate that 
proof by either a surgeon or a pathologist is not 
required. Furthermore, the vast majority of 
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patients with duodenal ulcers do not have 
timely autopsies or even surgical operations, 
and the clinicians now refer to duodenal ulcers 
or gastric ulcers as “proved by x-ray.” That is 
the result of the pioneer work that Dr. Cole did 
so many years ago. Following him, Akerlund 
in Sweden and Berg in Germany and a number 
of other radiologists have made the diagnosis 
of duodenal ulcer highly accurate so that we do 
not have to do autopsies and operate on the 
patients to prove it. 

However, 1n my haste to cover the topic in 
the allotted time, I forgot to mention that 4 of 
the patients shown were operated upon and 
the ulcers were observed by the surgeon. For 
this neglect, I apologize. 

I should add that Dr. Ball did not have time 
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to make statistical studies of duodenal ulcers 
at the Presbyterian Hospital with regard to the 
frequency of location. Statistical medicine, 
after all, is useful only to a certain extent. One 
patient in a hundred may have a certain disease 
and to that patient the disease is just as impor- 
tant as if it occurred in one out of two individ- 
uals. We must not go too far in drawing con- 
clusions from statistics and should not allow a 
condition encountered infrequently to escape 
detection merely because it is infrequent. After 
all, does it matter whether post bulbar ulcer 
occurs In 2 per cent, § per cent, or 20 per cent 
of ulcer cases? It is my impression that among 
our cases the figure is not anywhere near as 
much as 20 per cent and is probably less than 
5 per cent. 
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THE ROLE OF THE ROENTGENOLOGIST IN THE 
DIAGNOSIS OF POLYPOID DISEASE 
OF THE COLON* 


By PAUL C. SWENSON, M.D., avd RUSSELL WIGH, M.D. 


PHILADELPHIA, PENNSYLVANIA 


HE importance of the diagnosis of 

polypoid lesions of the colon should al- 
ways be emphasized. Not only do these 
lesions carry a threat of repeated hemor- 
rhage but also the danger of producing ob- 
struction by intussusception and the danger 
of malignancy. 

Certainly the major part of the task 
of the roentgenologist is that of dis- 
covering the presence of the suspected 
lesion. Toward this end we will discuss the 
methods and techniques that can be used, 
both old and well known, and others that 
have not been stressed. A further intent is 
to attempt to indicate which of several 
methods should be chosen. Besides this, 
old and new criteria of diagnosis will be 
presented and some pitfalls in diagnosis 
will be pointed out. 

But besides this accepted role, the roent- 
genologist must retain and realize his re- 
sponsibility as clinician for the patient 
and as consultant to the internist or sur- 
geon. How can he be of aid to the patient 
beyond the basically limited scope of roent- 
genologic proficiency? How can he aid 
the referring physician beyond demon- 
strating the presence of a colonic mass? 


METHODS AND CRITERIA OF DIAGNOSIS 


Obviously, a patient must be prepared in 
such fashion that the colon will contain 
as little fecal content as possible. The 
method of preparation should be indi- 
vidualized. In all instances supper on the 
evening before examination can be elimi- 
nated. It is probably best to permit the 
patient breakfast because this will act as a 
stimulus to defecation. Non-irritating ene- 
mata should be given the morning of ex- 


amination. The use of catharsis, although 
it may result in a cleaner colon, is not al- 
ways justified. It is contraindicated in 
instances of obstruction, actual or sus- 
pected; also it is contraindicated in severe 
bleeding or severe diarrhea, particularly 
since the source presumptively is not recog- 
nized. Some patients, moreover, cannot be 
induced to take cathartics; the social level 
of the patient may play a part. Further- 
more, ideal preparation is rarely obtainable 
in out-patients either because of incom- 
plete instruction by the referring physician 
or carelessness or inability on the part of the 
patient. 

There are many excellent discussions of 
technique in the literature and the methods 
are, for the most part, well standardized. 
Initially only the single contrast enema and 
the post-evacuation film were employed. 
The double contrast visualization of the 
colon was subsequently introduced by 
Fischer?* in 1923 and later popularized 
and modified by Weber!!! who employed 
stereoscopic studies. Also now in general 
use is the roentgenoscopically controlled 
compression technique,'*** although this 
has never been stressed to the degree that 
has the double contrast study. 

Polypoid lesions can be rather elusive. 
The first roentgenologic clue comes during 
the initial filling of the colon with the 
barium sulfate-water suspension. Roent- 
genoscopically, an evanescent concave bor- 
der in the advancing opaque medium may 
be seen; or before the walls of the colon 
are completely separated by the liquid, a 
filling defect may appear surrounded by 
the contrast substance. In almost every 
case to be presented the barium would com- 


* From the Department of Radiology, Jefferson Hospital, Philadelphia, Pennsylvania. Read befcre the New York Roentgen Society, 


November 18, 1946. 
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pletely hide the pathology when the colon 
was expanded. Compression with a finger 
or with a non-opaque device at this point 
again revisualizes the defect of the main 
mass of the polypoid growth under the 
screen. Spot pressure films, reproducing 
what the palpating hand discloses, bring 
out the defect pictorially. Sometimes a 
questionable mass is crushed by compres- 
sion and it no longer is a differential 
problem. However, if the tumor is on a 
pedicle, it may move from place to place 
and give the impression of fecal content. 
We have seen a lesion in which the main 
mass was in the sigmoid at one moment and 
in the distal descending colon at another. 
Here, again, compression and filming are 
used in an effort to demonstrate a pedicle 
and possibly its point of origin. 

Since a lesion is usually first encountered 
in the sigmoid and time is consumed in 
manipulation at this site, the flow of barium 
should be stopped at the first suspicion. 
Subsequently two alternatives are avail- 
able. One may have the patient evacuate; 
this procedure will further cleanse the 
bowel and aid in the differentiation be- 
tween fecal shadows and filling defects 
which are definitely arising from the bowel 
wall. This is of most value in the patients 
improperly prepared. Usually, one may 
continue with the examination uninter- 
ruptedly, particularly if the caution of 
stopping the ingress of the enema has been 
observed, for very little opaque medium 
will have gone beyond the point under 
consideration. In this fashion all com- 
pressible portions of the large bowel are 
studied until the entire colon is outlined. 
The pre-evacuation film is then obtained. 

The patient must be re-examined roent- 
genoscopically after evacuation of the 
enema. If no further suspicious shadows 
were found in any portion of the colon dur- 
ing the filling, and if only a single lesion 
interrupts the mucosal pattern at the post- 
evacuation screening, the study is com- 
pleted with the post-evacuation roentgeno- 
gram. However, the observer must be satis- 
fied that unevacuated barium content will 
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not obscure the mucosal detail of this 
film and thereby hide small tumors. If he is 
dissatisfied the patient is returned to stool 
repeatedly until optimum contrast is ob- 
tained. 

Whenever the roentgenoscopist is un- 
certain of the findings in non-palpable areas 
he then should employ double contrast 
studies followed with stereoscopic roent- 
genograms. Again, however, the same con- 
sideration as to proper mucosal relief 
applies. 

Occasionally, we are fortunate enough to 
visualize dimpling or puckering of the 
bowel wall at the site of attachment of the 
polypoid growth. This particularly serves 
as a valuable sign when either a pedicle is 
too short to demonstrate or when no 
pedicle exists; it points out the definite 
site of attachment, and like the pedicle, 
conclusively proves the existence of pa- 
thology. Either is pathognomonic. We 
feel that this dimpling is probably due to 
the stretching effect of the pressure exerted 
and that it is actually the invaginated 
shadow of the very base of the stalk or the 
area of attachment of a sessile tumor 
which is exaggerated by the inward pull on 
the mucosa. 

Most roentgenologists probably feel that 
the demonstration of lesions of the rectum, 
exclusive of congenital anomalies, stric- 
tures and fistulas, is not specifically their 
problem; nevertheless it is well to start the 
initial flow of opaque medium extremely 
slowly, the tube being partially occluded, so 
that at least the moderate-sized to large 
tumors be not completely overlooked dur- 
ing roentgenoscopy. The post-evacuation 
observations are particularly helpful in 
these cases. Oppenheimer’ controls the 
amount of barium suspension which is in- 
troduced into the rectum by injecting it 
through a urethral catheter by means of a 
syringe. He feels that many lesions in an 
incipient stage and without symptoms may 
escape the examining finger and proctos- 
copy is then omitted. Therefore by use of 
his suggested technical modification a num- 
ber of early and small lesions may be dis- 


covered in the rectum before being sus- 
pected clinically. 


RESPONSIBILITY TO THE SURGEON 
OR INTERNIST 


Previous to restudying our cases we felt 
that in patients with polypoid lesions it was 
essential to reproduce the findings during 
at least two examinations before surgical 
intervention could be advised. At the pres- 
ent time our opinion is that this need be 
done only when neither a pedicle nor bowel 
dimpling can be demonstrated. 

The roentgenologist, having satisfied 
himself that single or multiple tumors are 
present, next must satisfy the referring 
physician. The lesion must be faithfully 
reproduced on good roentgenograms. Fur- 
ther, its extent must be definitely depicted 
because in determining the surgical ap- 
proach this is of primary consideration. It 
logically follows that in the isolated pedun- 
culated mass, a demonstration of the point 
of attachment will greatly aid the surgeon 
in opening the bowel at the exact site. 

Another responsibility is to recognize 
that no method is always infallible in 
demonstrating all the lesions when several 
tumors may be present and that the sur- 
geons become aware of the limitations of 
roentgen diagnosis. The surgeons then will 
continue to search during surgery by direct 
palpation. 


RESPONSIBILITY TO THE PATIENT 


The roentgenologist best aids the patient 
by having a thorough knowledge and con- 
cept of the entire disease entity. Specifi- 
cally, there should be nothing in his report 
to the referring physician that in any way 
implies that the lesion is surely benign. No 
one now can deny that the benign polypoid 
mass must be considered a precancerous 
tumor. The choice of the term “polypoid 
lesion” should be specifically employed 
rather than the term “‘polyp” because the 
latter may give a false impression of 
benignancy." The roentgenologist should be 
the first to agree that there is nothing in his 
diagnostic method that can differentiate a 
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benign polyp from a malignant polyp or 
predict which benign lesion will not become 
carcinoma. It is of no value to the individ- 
ual patient that the pedunculated tumor is 
less frequently malignant than the non- 
pedunculated tumor. The size of a polyp is 
no accurate index of histopathology. Swin- 
ton and Warren® showed that 76 per cent 
of their malignant adenomas were less than 
I cm. in diameter. They also pointed out 
that in 14 per cent of 827 patients with 
malignant tumors of the colon and rectum 
the lesions definitely could be demon- 
strated to have had origin from benign 
mucosal polyps. 

Second, the roentgenologist must suggest 
at every opportunity that postoperatively 
these patients should be restudied at fre- 
quent intervals, regardless of the histo- 
pathology of the surgical specimen. We 
have noted in reviewing cases examined in 
our department that only those in whom 
the histopathology indicated malignancy 
have been returned for re-examination. 
This optimism for the others is not war- 
ranted. 

Third, he should be cognizant of the fact 
that 30 per cent of the combined total of 
polypoid tumors of both rectum and colon 
are found beyond a sigmoidoscopic reach of 
10 inches.*® He should not be influenced by 
his observation of external hemorrhoids 
during the introduction of the tip of the 
enema tube in patients with histories of 
bleeding. He should also be impressed with 
the frequency of the disease. In 7,000 au- 
topsies Lawrence’ found 2.37 per cent of the 
cases to have had polyps in the gastro- 
intestinal tract, the greatest majority in the 
colon and rectum. 

Besides these specific concepts in regard 
to the patient, the roentgenologist should 
be generally aware of the features in the 
clinical background both as to complaints 
and other studies. A clinical grouping of a 
patient will be found to be invaluable in 
assisting him in his technical management, 
in arousing his consciousness to the diag- 
nostic possibilities, and in placing him on 
guard. 
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Patients with polypoid disease seem to 
fall into four different clinical groups. In 
one group the patient gives a history of 
definite hemorrhage from the bowel, the 
sigmoidoscopic examination reveals no 
lesion which could have given rise to the 
bleeding, and the roentgenologist then is 
charged with the responsibility of examin- 
ing the colon above the rectosigmoidal 
junction for the bleeding point. 

The second group is composed of those 
patients in whom the history of bloody 
stools is associated with a proved growth 
in the rectum or rectosigmoidal area by 
palpation or proctosigmoidoscopy, and in 
whom the roentgenologist is charged with 
proving or disproving the existence of 
lesions higher in the colon. 

The third group consists of those pa- 
tients who are probably most represen- 
tative clinically of our every-day type o 
roentgenologic problem. Within this class 
fall those patients whose complaints are 
either non-specific or minor, or may even 
include bleeding, but in whom sigmoido- 
scopic study has not been done. Most of 
these studies might be considered ‘“‘elec- 
tive” or “‘for exclusion.” 

In the fourth group are those patients 
whose complaints are clinically those of 
ulcerative colitis but who ultimately are 
found to have multiple polyposis (adeno- 
matosis coli, familial polyposis of the 
colon). If sigmoidoscopic study has been 
done the roentgenologist is forewarned and 
the diagnostic technique employed will be 
that of the double contrast method uni- 
versally recognized as the best for roentgen 
demonstration of these diffuse multiple 
lesions. It must be borne in mind that mul- 
tiple polyposis may be simulated by ul- 
cerative colitis not only in the clinical but 
also in the roentgenologic manifestations of 
two forms of the latter disease. In one type 
the mucosa between ulcers will appear to 
project into the bowel lumen, and if the 
ulcers are not undermined (collar-button 
pattern) or otherwise readily recognizable, 
the cobble-stone pattern of the pseudo- 
polyps may be mistaken for true adeno- 


Diagnosis of Polypoid Disease of the Colon 


11] 


mata. In a second form of ulcerative colitis 
(polyposis cystica intestini) a generalized 
polyposis may come into being. In fact, this 
stage of ulcerative colitis is included in 
general classifications of polypoid disease of 
the colon. The two disease processes may 
co-exist. 

Group I: Hemorrhage; negative sig- 
moidoscopic examination. 


Case 1. M. S. (HH 2661), a white male, 
aged forty-six, was hospitalized because of 
blood-streaked stools noticed over a period of 
one year. There had been urgency with scanty 
stools from three to six times daily. Seven 
months before admission he had had a rectal 
polyp removed. The family history is non- 
contributory. Sigmoidoscopy with visualization 
for 12 inches showed no pathologic changes. 

A barium enema study demonstrated a mid- 
sigmoid polypoid lesion on a long pedicle. The 
mass was visualized on conventional films, and 
double contrast films. With pressure the pedicle 
was clearly defined (Fig. 1 and 2). No other 
masses were found in the colon. 

The surgical specimen was 3 by 2 by 2 cm. 
in size. The pedicle was I cm. in diameter. The 
tumor consisted of a fibrous core covered by 
normal intestinal mucosa. Some of the glands 
were dilated and cystic. The diagnosis was 
benign polyp of the sigmoid. 


Case ut. L. K. (H 3451), a white female, 
aged forty-seven, was admitted complaining of 
episodes of rectal bleeding, occurring at ap- 
proximately weekly intervals for two years. 
There were no other gastrointestinal complaints. 
Her father had died of cancer of the rectum; 
other features of the family and past histories 
were irrelevant. Sigmoidoscopy did not reveal 
any pathology. 

A barium enema, single contrast study, 
demonstrated, with over the 
sigmoid, a single pedunculated polypoid lesion 
associated with dimpling of the bowel wall 
(Fig. 3 and 4). 

The polypoid mass removed at operation 
measured 2 cm. in diameter; its pedicle was 1 
cm. long and was attached in the sigmoid. 
Microscopically, the tumor was covered by 
normal mucosa and the histopathologic diag- 
nosis was benign polyp. 


compression 


Case 1. A. S. (KK 938), a white male, aged 
sixty-two, was admitted to the hospital because 
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Fic. 1. Case 1. 4, ordinary opaque enema. Polypoid lesion is concealed. B, post-evacuation film showing 
pedicle of the tumor but the main mass is still lost in the shadow of the barium 


Fic. 2. Case 1. 4, double contrast study showing the entire structure of the growth including its site of attach- 
ment (arrow). B, compression film, single contrast. The tumor and its pedicle appear as shadows of de- 
creased density. C, compression film, double contrast. Both portions appear as shadows of increased density. 
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Fic. 3. Case 11. 4, barium enema 


of loss of a large quantity of blood by rectum 
associated with faintness and profuse sweating 
two days previously. Before this he had oc- 
casionally noticed blood in his stool, but at- 
tributed it to hemorrhoids. Hemorrhoidectomy 
had been performed ten years before. The 
family history 


was non-contributory. 


moidosc« ypic examination toa depth of 10 inches 


Sig- 


showed no evidence of ulceration or new growth. 
There were some small internal hemorrhoids, 
but they did not appear to be the source of the 
profuse bleeding. 

Initial single contrast barium enema study 
showed a polypoid tumor in the mid-sigmoid. 
The patient was restudied after two days and 
both the tumor and its pedicle were visualized 
with compression (Fig. $). 
cm. in 
diameter and was connected to a pedicle 1 cm. 


The excised specimen measured 2 


in length. Histopathologically many masses of 


cells were invading the tissue. They were 
secreting a large amount of mucus and were 
described as atrophic. The diagnosis was col- 
loid carcinoma of the sigmoid. 

A barium enema study three months follow- 
ing surgery showed no evidence of recurrence. 

Comment. These 3 cases, surgically 
proved, illustrate how faithfully good com- 
pression technique can depict the outline 
of the complete gross specimen, both the 
tumor and its pedicle. The demonstration 


of the pedicle and its point of attachment is 


lesion barely perceptible. B, double contrast film showing polypoid mass. 


of great importance to the surgeon for he 
then knows exactly where to open the bowel 
lumen to come directly down on the base of 
the pedicle. The dimpling of the bowel wall 
in Case 11 is noteworthy, but its importance 
in this instance, although significantly 
corroborative, is not as great as in a subse- 
quent instance—Case vI. 

Case ui clearly illustrates 


the well 


Fic. 4. Case 11. Compression film over sigmoid show- 
ing the main mass and its pedicle with dimpling 
(arrow) at the base of the pedicle. 
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Fic. 5. Case u1. 4, polypoid lesion of the sigmoid shown with its pedicle on roentgenogram after barium 
enema. B, compression film. 


known fact that the presence of a pedicle 
does not assure benignancy. This case 
emphasizes the reason for our preference for 
the term “‘polypoid lesion.’”’ Since at the 
first examination neither a pedicle nor 
dimpling was demonstrated, the patient 
was restudied to constancy of 
the findings before surgery was recom- 
mended. 

Group II: Hemorrhage, with a proved 


assure 


growth in the rectum or rectosigmoid clini- 
cally. 


Case iv. M. B. (K 6801), a white male, aged 
fifty-six, was admitted complaining of oc- 
casional blood-streaked stools for over a year. 
At intervals there was pain on defecation. Past 
and family histories were non-contributory. At 
sigmoidoscopy several polypi were seen scat- 
tered around the circumference of the bowel 8 
inches above the anal orifice. A biopsy speci- 


Fic. 6. Case 1v. 4, barium enema showing a rounded shadow of decreased density in the sigmoid. B, double 
contrast film demonstrating the tumor with its pedicle as an opaque mass. 
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men was described histopathologically as a 
benign polyp. 
An initial barium enema study, single con- 


trast, showed a fairly large round shadow of 


decreased density near the rectosigmoidal junc- 
tion (Fig. 64). A subsequent study, using a 
double contrast technique and _ stereoscopic 
films, demonstrated the polypoid mass with its 
short but broad pedicle as a shadow of increased 
density (Fig. 68). 

Surgical treatment had not been instituted at 
the time of preparation of this report. 


Case v. J. D. (K 81), a white male, aged 
fifty-six, was admitted because of acute urinary 
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Pathologically, it measured § cm. in diameter 
and 3 cm. in height; the base was small and 
limited to the intestinal mucosa. Histopatho- 
logically, it was considered a border line lesion, 
possibly malignant. 


Comment. In Case 1v the presence of a 
lesion above those seen sigmoidoscopically 
was established. Again, since the first 
examination did not demonstrate a pedicle 
and since the shadow may possibly have 
been a fecal mass, a second study was 
deemed necessary. Further, since neither 
the palpating hand nor a small compression 


Fic. 7. Case v. 4, barium enema hides rectal lesion. B, post-evacuation film shows polypoid lesion. 


retention from prostatic enlargement. An in- 
trarectal mass was palpable at the tip of the 
examining finger. Inquiry indicated that red- 
streaked stools had been observed intermit- 
tently for one year. No other gastrointestinal 
complaints were made. Family and past his- 
tories were non-contributory. Although the 
rectal growth was reported as benign at biopsy, 
the proctoscopist felt that the lesion appeared 
malignant and a Miles’ resection was advised. 

Barium enema examination was begun with 
a very slow injection of the opaque medium 
and the rectal mass was readily apparent. Com- 
plete filling of the rectum entirely concealed 
the tumor. A roentgenogram after partial 
evacuation indicated the polypoid mass as a 
shadow of increased density (Fig. 7). 


device could reach the area, stereoscopic 
double contrast study was considered bene- 
ficial at the subsequent examination. 

In Case v the examination of the rest 
of the colon ruled out the presence of higher 
lesions. The roentgenoscopist could appre- 
ciate the presence of the tumor only be- 
cause of cautious and slow filling of the 
rectum. Multiple views with the rectum 
completely filled failed to visualize any 
abnormality. The lesion was best observed 
after the proper amount of evacuation had 
been obtained. 

Group III: Hemorrhage or nonspecific 
complaints; no sigmoidoscopic studies. 
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Fic. 8. Case v1. Small polypoid mass in sigmoid with 
pol) g 


dimpling (arrow) at its base. 


Case vi. R. W. (KK 227), a white male, 
aged sixty-four, admitted 
weight loss of 20 pounds within six months. 
During this period there had been mild upper 
abdominal pain and slight nausea. Stools had 
been normal. 

Roentgen study of the upper gastrointestinal 
tract revealed no pathology. The barium enema 


was 


study, single contrast, showed the presence of 


a polypoid mass in the mid-sigmoid producing 


because of 
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puckering or dimpling of the intestinal wall 
(Fig. 8). A subsequent sigmoidoscopic exami- 
nation showed the rectum and lower sigmoid to 
be normal. 

The resected specimen consisted of a poly 


pe nid mass 0.§ 
} 


by 1.§ cm. in diameter with a 
vase § mm. in diameter attached to a piece of 
1.0 by 1.0 cm. Histopathologically 
beneath the epithelial covering there were 
masses of glands infiltrating the wall. There 
were many hyperchromatic nuclei and mitoses. 


mucosa 


The diagnosis was adenocarcinoma of the sig- 
moid. A subsequent barium enema study, four 
months postoperatively showed no evidence of 
recurrence. 


Case vu. I. M. (KK 2989), a white female, 
aged forty-two, was admitted complaining of a 
slight amount of blood in the stools associated 
with mild diarrhea. The past and family his- 
tories were non-contributory. 

Barium enema with compression showed a 
polypoid lesion with a pedicle in the sigmoid. 
This occasions. 
Dimpling of the bowel wall at the base of the 
stalk was apparent (Fig. 9). 

The specimen removed was 2.5 cm. in length 
and 1.0 cm. in width. The length of the pedicle 
itself 1.6 cm. Histopathology 
hyperplastic but regular columnar epithelium 


was demonstrated on two 


was showed 


COV ering a central core of fibrous tissue. The 
diagnosis was polyp of the large bowel. 


Fic. 9. Case vir. 4, tumor is lost in shadow of the barium. B, polypoid tumor and its pedicle shown c!early 


with compression. Note dimpling (arrow) where stalk is attached to bowel wall. 
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Fic. 10. Case viii. Polypoid mass in sigmoid. 4, routine barium enema. B, compression film. 


Case vill. E. S. (HH 3502), a white female, 
aged seventy-two, was admitted complaining 
of lower abdominal cramps, nausea, vomiting 
and diarrhea of one day’s duration. Her past 
history was not significant. The family history 
was non-contributory. The acute symptoms 
responded to medical treatment. During hos- 
pitalization a barium enema examination was 
done. 

Single contrast study with pressure demon- 
strated a filling defect in the distal sigmoid on 
one side of the lumen (Fig. 10). 

Sigmoidoscopy was not done. Surgical treat- 
ment was not carried out. 


Comment. Case vi reflects our confidence 
in the puckering or dimpling criterion of 
diagnosis. Although a pedicle was not seen 
roentgenographically (there was none pres- 
ent), a second study was not considered 
essential. Note that small size is no indica- 
tion of benignancy. 

Among the cases reported in this series, 
only in this instance and in Case 111 were 
we requested to re-examine the patients 
at an interval after surgery. These 2 cases, 
when contrasted with the others, are the 
basis for the earlier statement that poly- 
poid tumors with benign histopathologic 
reports do not receive the subsequent at- 
tention to which they are entitled. 

We no longer feel that the second exami- 
nation in Case vil was necessary. This also 


serves to point out the frequency with 
which a dimple is noted at the base of the 
lesion. 

Case vill is included to indicate that we 
do not believe that we would be justified in 
advising surgery when we establish neither 
dimpling nor pedicle, nor a constant mass 
shadow. 

Group IV’: Complaints consistent with 
ulcerative colitis. 

Case 1x. C. G. (EE 1955), a white male, 
aged fifteen, was admitted with the complaints 
of fever, loss of 20 pounds of weight, and ner- 
vous depression, all of two months’ duration. 
There had been an increase in the number of 
bowel movements during the two weeks before 
hospitalization, but no blood or mucus had been 
noticed in the stools. The benzidine test was 
positive. Stool cultures and agglutination reac- 
tions were non-contributory. The patient was 
discharged to home care with the diagnosis of 
ulcerative colitis. Two months later he was re- 
admitted complaining of loose bloody stools 
with mucus. Weight loss had continued. Sig- 
moidoscopic examination was not done. 

Single contrast barium enema examination 
five months following the onset of his illness 
showed an altered mucosal pattern, the ap- 
pearance being that of multiple nodulations 
projecting into the bowel lumen. At the mar- 
gins of the colon the contour was uneven but 
this was caused by negative shadows arising 
from the wall of the colon rather than by ul- 
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Fic. 11. Case 1x. Routine barium enema showing 
multiple polyposis. (See text for description.) 


cerations. No narrowing nor loss of haustrations 
was apparent. The terminal ileum was not 
visualized (Fig. 11). 

The patient died eighteen months later. 

Postmortem study showed the small in- 
testine to be normal down to 50 cm. proximal 
to the ileocecal valve. In the remainder of the 
ileum there were numerous serpiginous ulcers 
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penetrating to the muscular layer. They meas- 
ured from I mm. to a few centimeters in 
length; the bases were indurated. The mucosa 
between them was hypertrophic and in some 
areas formed pseudopolyps. The muscular 
coats and the serosa were normal. In the large 
intestine the mucosa everywhere was intact 
but there were hundreds of polyps. They were 
long and slender, measuring as much as § cm. 
in length. The pedicles were from 1 to 6 mm. in 
diameter; the bulbous tips were as much as 1 
cm. across. Most of the latter were pink; some 
were black, and others were gray and necrotic. 
None showed any induration at the base. The 
wall of the intestine was normal (Fig. 12). 
The histopathologic diagnosis chronic 
ulcerative ileitis and polyposis of the colon. 


was 


Case x. E. G. (F 1684), a white female, 
aged forty-nine, was admitted complaining of 
diarrhea of eighteen months’ duration. During 
this entire period it was intermittent except 
for the three weeks prior to hospitalization 
when it became severe and of daily occurrence. 
For a year the stools had been mixed and 
streaked with both bright red blood and mucus. 
There had been a 16 pound loss of weight and 
occasionally some mild cramp-like abdominal 
pain. The recorded family history was inade- 
quate; the past history was non-contributory. 
Sigmoidoscopic examination showed eight to 


Fic. 12. Case 1x. Photograph of gross specimen of colon studied in Figure 11. 
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Fic. 13. Case x. Double contrast enema showing 
multiple polyposis. 


Fic. 14. Case x. Photograph of gross specimen of 
ten polypi in the upper rectum and lower sig- colon studied in Figure 13. 
moid varying from pin-head to pea size; two 
were pedunculated. All were fulgurated to a double contrast technique; stereoscopic films 
distance 9 inches above the anal canal. were made at the second examination (Fig. 13). 
Multiple polypoid lesions of the large bowel A portion of the ileum and the large bowel 
were demonstrated on two occasions, using down to a point 4 inches above the rectosig- 


Fic. 15. Ulcerative colitis, nonspecific. 4, barium enema showing undermining ulcers (arrow). B, post-evacua- 
tion film exaggerating the polypoid character of the mucosal pattern. 
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Fic. 16, 4, B, C, D. Roentgenograms of various mucosal patterns in ulcerative colitis. Undermining ulcers 
with pseudopolyps between them (arrow). Note the marked resemblance of the pattern in D to that in 


Case 1x, Figure 11 (multiple polyposis). 


moidal junction were resected. Over the entire 
mucosal surface of the large bowel there were 
numerous pink and red polyps. The largest 
measured 4.0 by 2.5 cm. and was attached by a 
broad base. There were many pedunculated 
tumors measuring 2 cm. in diameter. The 
bowel wall was described as soft and pliable 
(Fig. 14). Microscopic sections showed malig- 
nant changes. Sections of mesentery showed 
metastases. 


Comment. These 2 cases are illustrative 
of diffuse multiple polyposis. In one, the 
roentgenogram is that obtained in a single 
contrast type of examination; in the other, 
by double contrast study. Although the 
roentgen diagnosis occasionally may be 
made on the basis of the findings on the 
single contrast films, it is quite apparent 


that the double contrast technique is supe- 
rior. 

For purposes of comparison and to pre- 
sent some roentgen features of another type 
of polypoid disease, roentgenograms of 
several cases of nonspecific ulcerative colitis 
are reproduced. In each instance severe, 
diarrhea and bloody stools were the chief 
complaints and the proctosigmoidoscopic 
examination showed changes characteristic 
of ulcerative colitis. The roentgenograms 
chosen show those changes which simulate 
multiple polyposis (Fig. 15 and 16). There 
are two principal features. One is that of 
islands of mucosa, either normal or edema- 
tous, which project into the bowel lumen 
between ulcers and although they present a 
polypoid appearance are merely pseudo- 
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polyps. The second feature is actual poly- 
poid formation, resulting from the piling up 
of mucosal shreds. Contributory roentgen 
evidence, particularly loss of haustrations 
and narrowing of the bowel lumen, should 
permit the differentiation from the familial 
type of multiple polyposis. 


SUMMARY 


Roentgenograms and some pathologic re- 
productions together with case histories 
have been presented illustrating four classes 
of polypoid disease of the colon, namely: 
the single lesion, the limited but multiple 
type, true multiple polyposis, and the 
polypoid manifestations in ulcerative colitis. 
These cases were grouped clinically as they 
presented themselves to the roentgenolo- 
gist. The single contrast study, the double 
contrast study (with stereoscopy), and the 
roentgenoscopically controlled compression 
study have all been demonstrated. Pedicles 
and dimpling of the bowel wall at the site 
of attachment of the pedicle or of the mass 
itself have been demonstrated and dis- 
cussed in reference both to diagnostic and 
surgical importance. Suggestions have been 
made to aid in the selection of one or more 
methods of roentgen study. The roent- 
genologist’s responsibilities to both pa- 
tients and colleagues have been discussed. 


CONCLUSIONS 


1. The demonstration of a pedicle or of 
dimpling of the bowel wall is sufficient for 
the diagnosis of a single polypoid lesion. 

2. Surgery should not be advised unless 
the demonstration of either a simple filling 
defect in a single contrast study ora coated 
mass in a double contrast study can be re- 
produced. 

3. All patients with sessile or peduncu- 
lated tumors should receive frequent follow- 
up studies to watch for recurrent tumor 
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regardless of the histopathology or the size 
of the surgical specimens. 

4. Too much emphasis cannot be placed 
upon the need for careful and repeated 
study of the colon in cases of obscure bleed- 
ing. 

Jefferson Hospital 
1oth and Sansom St. 
Philadelphia 75 Pa. 
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BERNHARD SCHMIDT AND HIS REFLECTOR CAMERA 


AN ASTRONOMICAL 


CONTRIBUTION TO RADIOLOGY*;t 


(Right to reproduce in whole or in part expressly granted to the U. 


S. Government.) 


PAPER I 


By PAUL C. 


Division of Roentgenology, 


CHICAGO, 


OW that microfilming or photofluorog- 

raphy of the chest is firmly established 
in radiology with dozens of millions of ex- 
aminations to its credit, it is inevitable that 
attempts will be made to extend the 
method to such fields as cerebral angiog- 
raphy and the roentgenography of the ali- 
mentary tract at repeated intervals. Such 
extension will become simple when it is pos- 
sible to amplify the fluoroscopic image 
electronically, but until we are able to do 
this our only recourse is to strive for more 
brilliant photofluorographic screens, better 
films and faster lens systems. 

Most chest microfilming is done at go 
kv., 200 ma., and a 42-inch target-screen 
distance, using screens that fluoresce either 
blue (zinc sulphide) or green (zinc cadmium 
sulphide) and films that are coated with 
excellent quality high speed green sensitive 
or blue sensitive emulsions. The two lenses 
in common use in this country are the 
Bausch and Lomb f/2.0 for 4 by 5 (Fig. 1) 
and the Eastman que Ektar f/1.5 for 
70 mm. films (Fig. 2), but even with these 
splendid refractors = exposure required is 
distressingly great. For a patient of average 
build the dose to the skin of the back is 
about 23 r for a 4 by § inch film and about 
1.0 r for a 70 mm. film, whereas tor direct 
filming on full size film the dose is only 
about 1/20 r. It follows therefore that the 
best 4 by 5 camera commercially available 
today is only about 1/soth as efficient as 
direct filming, the best 70 mm. camera only 
about 1/2oth as efficient. This inefficiency 
is not of serious importance in chest surveys 
but it does preclude repeated examinations 
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of the chest of a particular patient, to say 
nothing of repeated examinations of the ab- 
domen where the dose will be multiplied by 
a factor of approximately s. 

A beginning has been made toward the 
production of more brilliant screens and a 
leading American manufacturer 
than an improved screen he has supplied us 
for experimental purposes* can be produced 
commercially, but for the present the most 
profitable source of greater speed seems to 
lie in following the lead of the astronomers 
and replacing our refractors by Schmidt 
type reflectors the sort that have 
wrought such a revolution in the technique 
of sky mapping. Physicists, astronomers 
and television engineers are well acquainted 
with Schmidt reflectors; but in the belief 
that they will be new to most radiologists, 
several of us who have been working with 
them are preparing a group of five papers, 
of which this is the first. 

In Paper II of the series, Professor 
George S. Monk of the Department of 
Physics of the University of Chicago under 
the title “Optical Systems for Photo- 
fluorography” discusses the aberrations 
that limit the work of the designers of re- 
fractors and shows why the Schmidt re- 
flector provides a way around these limita- 
tions. 

Paper III, Danish Photofluoro- 
gr raphic Cameras of the Original Schmidt 
Type” by Dr. Russell H. Morgan of the 
Department of Radiology at the Johns 
Hopkins Hospital and Dr. David M. Gould 


believes 


of 


* Since September, 1947, this screen has become available 
commercially as Patterson Type B2. 


* The first in a series of five papers that are to appear in this Journat. 
+ This paper was presented in part at the joint meeting of the Washington State Radiological Society and the Pacific Northwest 


Radiological Society, May 3, 1947. 


t Supported by Navy Research Grant. 
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Fic. 1. Bausch and Lomb lens for 45 inch photoroentgenograms, speed f/2.0 


and Mr. Willard W. Van Allen of the U. S. 
Public Health Service, describes, illustrates 
and evaluates two instruments that were 
constructed by Helm and brought to this 
country recently at the instigation of Dr. 
Herman E. Hilleboe of the U. S. Public 
Health Service. 


In Paper IV, entitled ““New Types of 


Fast Cameras,” Professor Louis G. Henyey 
and Professor Jesse L.. Greenstein of the 
Department of Astronomy and the Yerkes 
Observatory of the University of Chicago 
describe a 35 mm. lens mirror system that 
they have designed for us and that has been 
constructed under their supervision in the 
Yerkes Optical Shop, and also an ex- 
tremely fast 70 mm. system which is under 
construction at the present time. 

In the final paper, Paper V, I shall de- 
scribe the cameras we have built to utilize 
the Henyey-Greenstein lens mirror systems 
and the results of our work with them. 

Reflecting telescopes are by no means 
new in astronomy. James Gregory devised 
one in 1663, Newton another type in 1671. 
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Cassegrain added his variation in 1672 and 
the technical contributions of the two 
Herschels date from 1774 and 1820. Since 
1930 it has been necessary to add to this 
list of immortals the name of Bernhard 
Schmidt (Fig. 3), who was born March 30, 
1879, on the little island of Nargen in Es- 
tonia and died December 1, 1935, in Ham- 
burg, Germany. 

Presumably the ardently nationalistic 
Estonian government of the period be 


lic. 2. Eastman Kodak Ektar lens for 70 mm, 
photofluorography, speed f/1.5. 
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BERNHARD SCHMID! 
Fic. 3. Reproduction from Schorr’s publication.’ 
The negative made by a Filipino photographer 
in 1929 was lost in the Japanese destruction of 


Manila. 


tween the two world wars, if it existed to- 
day, would be glad to unearth and publish 
biographical material relative to Schmidt’s 
boyhood, and possibly some of our radio- 
logical colleagues in Norway or Sweden 
may ccnsider it worth while to hunt for 
traces of his student days in Gothenburg, 
Sweden; but the existing European and 
American literature dealing with optics 
based on Schmidt’s great idea contains al- 
most nothing about the man himself. There 
is one paper by Schmidt! and Mayall? has 
translated this together with Schorr’s ap- 
preciation written shortly after Schmidt’s 
death,* but it is to Professor Walter Baade 
of the Mount Wilson Observatory‘ that I 
am indebted for all of the intimate glimpses 
into the life of this man who has influenced 
so profoundly the optics of astronomy. 
Baade was associated with Schmidt inti- 
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mately at Bergedorf and on an eclipse ex- 
pedition to the Philippines. He was an 
early convert to the Schmidt camera gospel 
and has preached that gospel faithfully 
since his arrival in the United States in 
1931. It is probably true that the world 
owes the Schmidt camera largely to Schorrs 
insistence that Schmidt come to Bergedorf 
in 1926 but it is doubtful that the Schmidt 
principle would have had such prompt and 
wide acceptance in the United States with- 
out the constant urging of an astronomer 
of the standing of Baade. Professor Baade 
devoted a full day to me in Pasadena re- 
cently, during which we talked of the old 
days in Bergedorf and the Philippines, and 
since then he has loaned me photographs 
and sent copious answers to my written 
inquiries about various points in the 
Schmidt story. 

Nargen is the Germanic name for an 
island known in the Estonian language as 
“The Island of the Women” (Fig. 4).* It is 
only five miles long and about half as wide 
and lies in the Gulf of Finland at latitude 
59° 35’ N and longitude 24° 32’ EF, twelve 
miles off the coast from Tallinn, Estonia, 
and about forty miles south of Helsingfors, 
Finland. A lighthouse at the northern tip, 
a light buoy at the southeast, a fringe of 
tiny villages—South Village, North Vil- 
lage, Rotten Harbor, Hayfield Village 
and in the center fields and woods: that is 
Nargen as it appears on Fstonian maps of 
1929 and presumably much as it was in the 
late 80’s and early go’s of Schmidt’s boy- 
hood. Twelve miles away across the Gulf 
lay Tallinn, even then a metropolis with 
good secondary schools, fine churches, old 
castles and a prosperous industry based 
largely on agriculture and shipping; but on 
the Island old customs and costumes pre- 
vailed and life centered upon the farms." 
The Lutheran Church dominated the re- 
ligious picture and though the grammar 
schools probably were better than many 
American rural schools of the same period, 


* I am indebted to Mr. Kalervo Rankama of the Department 
of Geology of the University of Chicago for translation of the 
legends on the map. 


how 
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it is remarkable indeed that in this isolated 
environment a first-rate optical genius 
should have risen and developed. 
Schmidt’s Swedish mother and German 
father were deeply concerned with the re- 
ligious training of their son in the Lutheran 
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faith, but their influence seems to have 
been not uniformly successful because on a 
certain Sunday morning when he was 
about eleven, ycung Bernhard, though 
dressed in his Sunday suit, was not in 
church but instead out in the fields trying 
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by the Ministry of Foreign Affairs in 1929. 
twelve miles away from the Estonian capital 


4. Nargen Island, Estonia, birthplace of Bernhard Schmidt, from a map printed in Estonian and issued 
The island, five miles in length, lies in the Gulf of Finland 
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out a batch of gunpowder of his own manu- 
facture. He packed it into a piece of metal 
pipe to assure a good bang and the powder 
proved to be so good and the tamping so 
well done that when the explosion did oc- 
cur it cost him his right hand and forearm. 
The boy was tough, however, and resource- 
ful. He washed the stump in a brook, 
improvised a tourniquet and made it home 
unaided, apprehensive principally of antici- 
pated parental wrath over a_ blood- 
drenched Sunday suit. Though this ended 
Bernhard’s experiments in ballistics, it did 
not dampen his interest in mathematics 
and the physical sciences. From his friend 
the village druggist he obtained a few 
photographic plates and a description of a 
camera that the latter had once seen, and 
then using a cigar box and the bottom of a 
beer bottle that he had ground into a lens, 
built a camera and actually took pictures 
with it. 

Toward the end of the century, Bern- 
hard enrolled as an engineering student at 
the Institute of Technology at Gothenburg, 
Sweden, where he specialized in optics but, 
true to the tradition of his native land, 
scorned regimentation in any form. The 
library received most of his attention and 
here among other papers on optics he was 
particularly attracted by those of Dr. Karl 
Strehl, a physics teacher in a technological 
school in the little German town of Mitt- 
weida near Jena. That the Jena district was 
a veritable Mecca for those who were inter- 
ested in optics in no small measure was due 
to the work and philanthropy of the great 
Ernst Abbe of the Zeiss optical works and 
the University of Jena. The son of a work- 
man, Abbe was a devout believer in techni- 
cal schools as instruments for the advance- 
ment cf ambitious and intelligent workmen. 
After the death of Carl Zeiss in 1888, Abbe 
bought out Zeiss’ son, Roderich, in order 
to convert the firm into a socialized enter- 
prise and turned his own fortune over to the 
Carl Zeiss Foundation, retaining only an 
appointment as executive director of the 
Carl Zeiss Company at a fixed salary. The 
foundation subsidized technical schools in 
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the district about Jena and presumably the 
school in Mittweida was included in this 
program. 

As soon as Schmidt could finance the 
trip, he traveled to Mittweida to seek out 
Dr. Strehl, only to find that the latter had 
moved away four years earlier. Apparently 
Schmidt liked the environment, however, 
because he stayed on in Mittweida for a 
quarter of a century. supporting himself by 
making mirrors and lenses and soon estab- 
lished a reputation as an unusually excel- 
lent source of small parabolic mirrors for 
amateur astronomers. Presently orders 
came from the professionals as well, and 
eventually Schmidt came to be recognized 
as one of the ablest of the German astro- 
nomical opticians. 

But years and fame could not alter his 
social peculiarities. He scorned regular em- 
ployment, including flattering offers from 
the great German optical houses, and ac- 
cepted orders for mirrors and lenses only as 
the spirit moved him and always without 
guarantee as to delivery date. He was a 
bachelor and his wants were few. Simple 
lodgings, cognac, cigars, a little food and 
freedom from regimentation—these were 
all he asked; and even at the modest prices 
he charged, a few jobs each year supplied 
his needs. But though he was satisfied to 
work in this sporadic fashion, German 
astronomy was not satisfied, wanted more 
and more of the precise work that he was so 
peculiarly able to perform. 

In 1920 Schmidt had made several mir- 
rors for the Hamburg Observatory in 
Bergedorf and in 1926 Schorr, the director 


of that observatory, finally induced him to 


move to Bergedorf and share the living 
quarters of the younger unmarried astron- 
omers. The arrangement was informal and 
Schorr describes Schmidt as a “‘voluntary 
colleague,” an arrangement that avoided 
his intense distaste for restrictions on his 
hours of coming and going, working and 
rusticating, and still gave the Hamburg 
astronomers fist call on his work when, as 
and if he felt inclined to work (Fig. 5). 
Schorr deserves great credit for appreciat- 
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ing the importance of bringing Schmidt to 
Bergedorf and financing his stay there. To 
do this involved reckless breaking of rules 
with the risk at least of censure and per- 
haps even of punishment at the hands of 
government officials. To pay a stipend to 
an astronomer or a technician who worked 
regularly was one thing; but a stipend for a 
“voluntary colleague’ who spent most of 
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made spherical rather than parabolic, the 
field angle would be wide and resolving 
power would be good, but the speed would 
be very low and the image would be 
focused on a spherical rather than a flat 
field. The spherical field was not too bad 
because it would probably be possible to 
warp the film to conform to the surface of a 
sphere but how to open up the stop in the 
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his time roaming the woods and talking to 
himself, that was something decidedly dif- 
ferent. It might have cost Schorr his job 
and his reputation but instead it gave the 
world the Schmidt telescope. 

From the first years of his residence in 
Bergedorf Schmidt’s mind was at work on 
the problem of overcoming the limitations 
of the reflecting telescope. Usually the 
mirror was parabolized by grinding away 
glass from its periphery. This allowed use 
of the full aperture and provided good re- 
solving power for axial objects, but the field 
was extremely limited. If a diaphragm with 
a very small central opening was set up at 
the center of curvature and the mirror was 


Schmidt at work in his Bergedorf laboratory. Reproduced from Schorr’s article.* 


diaphragm, admitting more light and thus 
gaining speed without at the same time in- 
troducing spherical aberration? The an- 
swer to this question was Schmidt’s great 
contribution to optics. Instead of a simple 
diaphragm opening or stop he decided to 
use a thin glass plate with an extremely 
shallow toroidal curve ground into one of 
its surfaces. Light transversing the center 
of this plate would pass to the mirror un- 
deviated while that passing through the 
intermediate and peripheral zones would be 
deviated just enough to assure that on re- 
flection by the mirror it would be focused 
sharply onto the spherically warped film. 
For practical purposes the results would be 
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the same as though a very small central 
stop had been used except that the light- 
gathering power of the system would be 
enormously greater. 

From March to June, 1929, Schmidt ac- 
companied Baade cn an eclipse expedition 
to the Philippines (Fig. 6 and 7), and one 
evening when they were in the Indian 
Ocean told him that he had solved the prob- 
lem of designing a coma-free reflector that 
would have good light-gathering power and 
wide field. He sketched the basic design and 
then the details of construction, possible 
forms of correcting plate, size of field, re- 
sidual color, vignetting, etc., and it was 
evident that the whole thing had been 
thought out some time earlier—perhaps 
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even before leaving Hamburg. Baade urged 
that Schmidt plan to build such a reflector 
as soon as possible after returning to Ber- 
gedorf but the reply was that Schmidt must 
first think up an “‘elegant”’ way to grind the 
aspherical surface of the plate or in the 
vernacular of optics to “‘figure”’ it. To do it 
with small grinding tools Schmidt thought 
would be a sloppy job and would produce a 
plate that was full of zones. 

After the expedition had returned to 
Hamburg, Schorr in his energetic fashion 
joined Baade in urging Schmidt to get on 
with the work but to no avail. Schmidt 
was unperturbed and continued as before 
on his seemingly aimless daily walks. 
Finally in the Winter of 1929-1930 he re- 


Fic. 6. Sogod (Cebu), 1929, Left to right, front row: 


Colonel T. H. Robinson, Professor Walter Baade, Bern 


hard Schmidt. Back row: Unidentified, Mr. M. R. Cort. The group is sitting on the front porch of the 
American school in the little hamlet of Sogod at the northeast end of Cebu Island. Since it was vacation 
time, the American Commissioner of Education at Cebu had put the school yard and buildings at the dis 
posal of the Hamburg expedition. The instruments were erected in the fenced yard and the buildings 
served as living quarters. (Photograph courtesy Professor Baade.) 
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Kic. 7. Sogod, Cebu Island, 1929. Baade had given Schmidt full responsibility for the erection and adjustment 


of the astronomical instruments and with the aid of these three devoted Filipino assistants the work pro- 
gressed in the smoothest possible fashion. His assistants became so devoted to Schmidt, whom they referred 
to as Professor Schmidt, that they wept when the work had been completed and it was necessary to de- 
cline their request to return to Hamburg with their “Professor.”’ (Photograph courtesy Professor Baade.) 


marked casually that he had at last devised 
an elegant solution for the figuring of the 
plate but for some of the details needed to 
consult a treatise on elasticity. Baade sug- 
gested the recently acquired “‘Handbuch 
der Physik” and after more than a week of 
library work Schmidt announced that he 
had tound what he needed and was ready 
to assemble his grinding equipment. 
There was a heavy metal pan of care- 
fully calculated diameter and with its up- 
per edge ground at a precise angle or bevel 
based on the coefficient of elasticity of the 


particular glass plate that was being used 
and on the minute dimensions of the to- 
roidal curve he wished to produce. The 
glass plate (of greater diameter than the 
pan) was sealed to the ground edge of the 
pan and then by means of a hand pump 
and manometer air was exhausted until a 
particular negative pressure had been de- 
veloped. This caused the glass plate to 
warp slightly, the center being low, the 
glass over the edge of the pan high. Holding 
the plate in this position by maintaining a 
constant negative pressure, Schmidt 
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KOMAFREIER SPIEGEL SCHMIDT 
VON 44 CM OFFNUNG UND 62.5 cM BRENNWEITE 
Fic. 8. The original Schmidt telescope at the Ham- 
burg Observatory in Bergedorf. Reproduced from 
Schorr’s article.’ 


ground the upper surface until it was again 
plane, and then when the vacuum was re- 
leased the plate sprang back until its 
bottom surface was plane, its upper surface 
slightly figured. 

Baade remembers visiting the basement 
workroom one morning. Schmidt was nap- 
ping briefly after thirty-six hours of unin- 
terrupted work and on waking accepted 
cigars but declined coffee and sandwiches 
because though the plate now had the de- 


sired curve there was still the drudgery of 


obtaining the necessary polish. Twelve 
hours later the plate was finished and as 
predicted was free of zones. 

Hendrix and Christie,® who have repro- 
duced Schmidt’s night photograph of a 
windmill that stood near the observatory, 
are mistaken in describing it as the first 
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photograph made with the new camera. As 
a matter of fact, the camera went into 
operation early in 1930 and many dozens of 
stellar photographs were made in the fol- 
lowing weeks and months. The windmill 
photograph, which was quite incidental, 
was made on a very cold winter night early 
in 1931 at a time when the Schmidt camera 
was about a year old. Schmidt’s one and 
only publication appeared in 1932! and 
would not have appeared at all except for 
the loyal and diplomatic urging of his 
friends Schorr and Baade. Finally with the 
aid of the inevitable cognac, coffee, cakes 
and cigars he was induced to dictate the 
paper to Baade and after rewriting it for a 
last polish to give final approval to its pub- 
lication. 

In Schmidt’s original camera (Fig. 8) the 
diameter of the correcting plate was 14.2 
inches and that of the front surfaced mirror 


was 17.3 inches. The mirror had a radius of 


curvature of 49.2 inches and the speed of 
the system was f/1.7. Within a few years 
Hendrix had built several Schmidt cameras 
for the spectrographs on Mount Wilson and 
at present is completing a 48-inch correct- 
ing plate to be used with a 72-inch mirror 
on Mount Palomar. The smaller Schmidt, 
which has been in operation on Mount 
Palomar for ten years, has an 18-inch cor- 
recting plate that was made in the optical 
shop of the California Institute of Tech- 
nology. Dimitroff and Baker® have pub- 
lished Smiley’s’’ list of forty-four Schmidts 
built or building up to January , 1941, but 
consider the list incomplete even as of that 
date. Most, if not all, of the American cor- 
recting plates have been ground and pol- 
ished by methods similar to those used in 
preparing spherical optical surfaces but the 
aspherical pattern makes the job difficult 
and each plate has required the close at- 
tention of an expert optician.® It has been 
suggested that only by Schmidt’s original 
method could mass production be estab- 
lished but not all lens makers accept this 
view and some contend that it cannot be 
used at all at small f numbers. Helm is 
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said to believe that he has discovered a 
method for producing plates for fast 
cameras at reasonable cost and in commer- 
cial quantities but has not disclosed the 
nature of the method. The molded plastic 
correcting plates that have served for cer- 
tain applications of the Schmidt are gen- 
erally considered unsuitable for photo- 
fluorography but even here there are cer- 
tain optimistic dissenters. 

The Henyey-Greenstein 
optical systems!” that will be described in 
Papers IV and V of this series are so ex- 
tremely expensive that we could not have 


custom-built 


afforded to build them except for generous 
grants from U.S. Navy research funds, but 
if they prove to be practical they are 
adaptable to mass production at greatly 
reduced cost. 

Prospective purchasers of conventional 
photofluorographs intended for routine 
chest surveys may be assured that present 
day refractors are well adapted to such 
work and that the practical extension of 
photofluorography to other fields of radi- 
ology is something for the future. When 
they do come, however—these all-purpose 
photofluorographs of the future—it is safe 
to assume that their optical systems will 
show the effects of Bernhard Schmidt’s idea 
unless electronic amplification of the fluoro- 
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scopic image has been accomplished in the 
meantime. 
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INJURIOUS EFFECTS OF WHOLE BODY NEUTRON 
IRRADIATION IN ANIMALS 


URING the last decade considerable 

attention was paid to the relative in- 
jurious effects produced by the various 
types of ionizing radiations on animals 
when the whole body was exposed. The in- 
terest centered mainly on the action of the 
roentgen rays of different qualities and the 
gamma rays of radium. The numerous in- 
vestigations included studies of the reac- 
tions of individual biologic systems, as, for 
example, the hemopoietic, lymphoid, gas- 
trointestinal systems, etc., and the more 
violent responses of the entire organism, 
especially when large amounts of radiations 
were administered. The biologic data ob- 
tained were coordinated with physical fac- 
tors of dosage and some very definite rules 
were established which are of great aid in 
the application of these radiations to the 
human. 

With neutron rays the progress has been 
somewhat slower. Although the first neu- 
trons were produced in 1932 the next ten 
years were taken up mostly with the de- 
velopment of adequate generating sources 
and the establishment of proper biologic 
criteria for medical use. Since 1938 a 
limited number of patients with cancer of 
various anatomic locations have been 
treated by the application of a direct beam 
of fast neutrons. Much of this early work 
was summarized in 1943 by Stone.! It was 
found that neutron rays act somewhat 
differently on tissue than do roentgen or 
gamma rays. Since the neutron carries no 
charge, it produces its biologic effect 


' Stone, Robert S. Neutrons: Therapy. In: Medical Physics. 
Otto Glasser, Editor. Year book Publishers, Chicago, 1944, pp. 
812-816. Also: Stone, Robert S., and Larkin, John C., Jr. The 


treatment of cancer with fast neutrons. Radiology, 1942, 39, 608 
620. 


mainly by setting in rapid motion recoil 
hydrogen nuclei (protons) and other light 
atomic nuclei. The ionization density of 
these particles being considerably greater 
than that of the electrons set in motion by 
the photons of the roentgen or gamma 
rays, most of the biologic reactions resulting 
from neutron irradiation are comparatively 
greater. 

Aebersold and Lawrence? introduced an 
arbitrary unit of dosage of the fast neutron 
rays which they called the n-unit. For its 
measurement the Victoreen condenser type 
r meter with the 100 r chamber is used. The 
procedure is the same as for the roentgen 
rays but 1 r on the scale is called 1 n. It is 
not easy to transfer this arbitrary unit, 
based on ionization of air by projection of 
oxygen and nitrogen, into a unit of tissue 
dose where according to the indications of 
Stone approximately 92 per cent of the ab- 
sorbed energy of the fast neutrons is given 
to recoil hydrogen nuclei, 5 per cent to re- 
coil oxygen nuclei, 2 per cent to recoil 
carbon nuclei and the remaining 1 per cent 
to other effects. The disintegration of 
nitrogen by the neutrons also complicates 
the issue. It was determined that to produce 
equivalent biologic reactions, the neutron 
rays, because of their greater ionizing 
power, are several times more effective in 
irradiating tissue than either the roentgen 
or gamma rays. Krom numerous measure- 
ments, Aebersold calculated that 1 n in 
tissue equals 2.5 neutron roentgens (with a 
100 r Victoreen chamber) but the conver- 
sion factor may vary slightly with various 
tissues. 

2 Aebersold, Paul C., and Lawrence, John H. The physiological 
effects of neutron rays. 4nn. Rev. Physiol., 1942, 4, 25-48. 
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This relatively greater biologic efficiency 
of the neutron rays would seem to indicate 
that a correspondingly greater injury may 
also result to the individual biologic 
systems or the entire organism when the 
whole body is exposed. With the advent of 
mass production of atomic energy, in 
which neutron rays play a paramount role, 
an exploration of such a possibility became 
an urgent need. 

A very valuable volume was published 
recently under the editorship of Dr. Ellice 
McDonald* containing a series of articles 
written by 
the Biochemical Research Foundation. In 
these articles the authors deal with many 
important phases of the effects of neutron 
rays on the whole body of mice, rats, rab- 
bits, chickens and dogs. 

As McDonald states, the research on 
neutrons started at that institution some 
eight years ago with the availability of a 
cyclotron specially built for biochemical 
and biological study. During World 
War II, due to a request of the Man- 
hattan District, the program was adapted 
to the plan of the Manhattan Project. 
This program made it necessary that the 
cyclotron produce neutrons daily at a given 
rate. According to the description of Enns, 
Terrill and Garner the cyclotron in ques- 
tion generated neutrons by the bombard- 
ment of a beryllium target with a deuteron 
beam of 9.5 mev. energy. The incidental 
gamma rays were filtered out by lead so 
that the radiation used for all experiments 
contained neutrons alone. The animals were 
placed 1 in cages arranged around the target 
in such manner that simultaneous high and 
low dosage exposures were possible. The 
dose was expressed by following the above 
described method of Aebersold and 
Lawrence. 

The present publication embodies the 
cooperative work of twenty-two scientists, 
whose untiring efforts led to some very 
notable contributions on the subject. Sev- 


3 Neutron Effects on Animals. Staff of the Biochemical Re- 
search Foundation. Dr. Ellice McDonald, Director, Newark, 


Delaware. Williams & Wilkins Co., Baltimore, 1947, pp. 198. 
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eral of the investigators made comprehen- 
sive studies particularly as regards the 
injurious effects of the neutrons, a problem 
of great importance to radiologists. 

Leitch, for example, studied in extenso 
the relationship existing between neutron 
dose in whole body irradiation and the 
mortality, body weight and hematology of 
white rats. When large doses were given the 
effect was comparable to that of roentgen 
or gamma rays except that it was greater. 

4 dose of 180 n proved lethal in six to eight 
days. Death was accompanied by extreme 
loss of weight and a maximum of leuko- 
penia. If a dose of 60 to 120 n was given 
death occurred within two weeks although 
there was a beginning recovery from the 
leukopenia prior to death. A dose of 17.s 
to 47.5 n remained harmless. The animals 
did not appear ill at any time and the slight 
leukopenia and weight loss disappeared 
rapidly. The most surprising thing, however, 
was that small repeated doses of neutron 
rays led to the formation of tumors in a 
rather high percentage of the animals ir- 
radiated. Doses of 1.8 n were given six days 
a week for seven months in one experiment 
and for nine months in two additional ex- 
periments. Throughout the period of ob- 
servation repeated blood studies failed to 
show any significant difference between the 
irradiated and non-irradiated animals. 
There was some retardation of growth as in- 
dicated by the reduced body weight of the 
irradiated as compared to that of the non- 
irradiated rats and there was a slight 
roughness of the fur. But of greatest 
significance was the appearance of nu- 
merous tumors in the irradiated rats from 
170 to 239 days after the start of irradiation 
or the administration of a cumulated dose 
of 263 to 369 n. Of 28 rats surviving for 
more than 150 days 11 showed various 
types of malignant tumors whereas in the 
sacrificed control rats no tumors or any 
pathologic changes were present in a single 
instance. 

Leitch places considerable emphasis on 
the findings of tumor formations during and 
after the course of neutron irradiation in 
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regard to the safety of radiologists since 
no concomitant hematologic changes were 
observed. This means that exposure to 
small doses of neutron rays over long 
periods of time may result in serious in- 
jury without there being the slightest for- 
warning from a study of the periodical 
check-up blood counts. Leitch also ob- 
served formation of tumors following the 
administration of twelve doses of 10 n but 
here it was preceded by severe hematologic 
changes indicative of neutron injury. 

The behavior of the individual organs 
when the whole body is subjected to vari- 
ous doses of neutron rays was studied in 
several series of experiments by Ely, Ross 
and Gay. Attention was paid to the changes 
produced in testes, spleen, bone marrow, 
liver and kidneys of rats. The doses varied 
between 17.5 n, given in one day, and 113 n, 
given in two days. The testicular changes 
manifested themselves in the form of reduc- 
tion of size, cessation of mitotic activity 
and atrophy of the germinal epithelium 
without injury to the Sertoli cells. The de- 
gree of the effect and the time of recovery 
were proportional to the dose given. The 
changes in the spleen consisted of a prompt 
reduction in size due to injury of the 
lymphoid tissue of this organ, the degree 
likewise depending on the magnitude of the 
dose. A return to an approximately normal 
status occurred even after a dose of 113 n. 
The liver and kidneys were found to be un- 
affected from a dose of 56.4 n, the only one 
given in this series. The bone marrow 
showed a temporary depression from the 
same dose. Ross and Ely also studied the 
effects of single and multiple doses of 
neutron radiation on the elements of the 
circulating blood, and of a single dose on 
the blood sedimentation rate. Leukopenia, 
lymphopenia and neutropenia were found 
to occur proportionately with increasing 
amounts of neutron irradiation from 11.3 
to 113 n. The sedimentation rate increased 
gradually up to the eighth day after ir- 
radiation with 56.4 n, then it decreased 
slowly to normal. These experiments prove 
conclusively that the response of most 
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organs or biologic systems to neutron ir- 
radiation, when the whole body is exposed, 
is similar to that observed following ir- 
radiation with roentgen or gamma rays 
except for the already mentioned quantita- 
tive difference and the fact that neutron 
rays affect some tissues more selectively 
than others. 

Ross and Ely in still another series of ex- 
periments studied the effect of massive 
doses of neutron rays on the whole body of 
dogs. They exposed four dogs to a total of 
400 n given on four consecutive days. All 
dogs died within six to eight days. The 
clinical picture was very severe. Immedi- 
ately after completion of the irradiation 
the dogs refused to eat or drink, they 
rapidly became dehydrated, cachectic and, 
just before death, developed a deep coma. 
There was marked coarseness of hair and 
skin, necrotic ulceration of the mouth, and 
severe subcutaneous hemorrhages with 
edema. The electrocardiograms showed a 
progressive myocardial damage, probably 
on an anoxemic basis. The sedimentation 
rate rapidly rose as the animals approached 
death. The hematologic changes reached 
their peak on the fifth day when the maxi- 
mum reduction of the white blood cells was 
98.9 per cent, of the absolute neutrophils 
99.2 per cent, of the absolute lymphocytes 
97-9 per cent, and of the platelets 72 per 
cent. The reticulocytes had completely dis- 
appeared from the blood. At the same time 
the serum calcium, inorganic phosphorus, 
phosphatase and the total nitrogen content 
of the blood increased. Histopathologic 
studies after death revealed severe injury 
to the vascular system with extensive 
hemorrhages, complete destruction of the 
lymphoid tissue and pronounced injury to 
the testes. 

Additional important studies by the 
various members of the Staff of the Bio- 
chemical Research Foundation included 
the reactions of Escherichia coli and Euglena 
to sublethal bombardment with neutrons, 
the reduced resistance of mice to infection 
with hemolytic Staphylococcus aureus when 
irradiated with as small a dose as 84.6 n, 
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the effect of neutrons on serum alkaline 
phosphatase; the action of neutrons on the 
peroxidase and catalase activity of the bone 
marrow; electrophoresis analyses of the 
blood plasmas of neutron irradiated rabbits, 
chickens and dogs; and other interesting 
problems. 

McDonald modestly states that these 
investigations constitute only “‘a step to 
further research” but it is obvious that the 
value of the results already obtained is 
considerable. Irrefutable proof has been 
brought that a pure neutron source can 
produce a systemic effect which is much 


JANuARY, 1948 


more harmful than that produced by 
equivalent doses of roentgen or gamma 
rays, when the whole body is irradiated. 
In addition, there is the danger of inciting 
malignant tumor formation when small 
doses are given over a prolonged period of 
time. With the ever increasing use of 
atomic energy in medicine and industry, 
these are factors which must weigh heavily 
when considering adequate protective meas- 
ures. 

T. Leucutia, M.D. 
Department of Radiology 
Harper Hospital 
Detroit 1, Mich. 


| 


| 


VoL. 59> No. 


SOCIETY PROCEEDINGS, CORRESPONDENCE 
AND NEWS ITEMS 


Items for this section solicited promptly after the events to which they refer 


MEETINGS OF ROENTGEN SOCIETIES* 


STaATes OF AMERICA 


AMERICAN ROENTGEN Ray Society 
Secretary, Dr. H. Dabney Kerr, University Hospital, 
Iowa City, Iowa. Annual meeting: Palmer House, 
Chicago, Ill., Sept. 14-17, 1948. 

AMERICAN Rapium Society 
Secretary, Dr. H. F. Hare, 605 Commonwealth Ave., 
Boston, Mass. Annual meeting: Chicago, Ill., 1948. 


RADIOLOGICAL Society OF NorTH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N. Y. Annual meeting: 1948, to be announced. 


AMERICAN COLLEGE OF RADIOLOGY 
Secretary, Mac F. Cahal, 20 N. Wacker Drive, Chicago 6. 
Annual meeting: Continental Hotel, Chicago, Ill., June 
20, 1948. 

SecTION ON RapIoLocy, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. U. V. Portmann, Cleveland Clinic, Cleve- 
land, Ohio. Annual meeting: Chicago, Ill., June 21-25, 
1948. 

ALABAMA RaDIOLOGICAL SOCIETY 
Secretary, Dr. C. S. Stickley, 515 Bell Bldg., Montgom- 
ery, Ala. Next meeting time and place of Alabama State 
Medical Association. 


ARKANSAS RADIOLOGICAL SOCIETY 
Secretary, Dr. Fred Hames, 511 National Bldg., Pine 
Bluff, Ark. Meets every three months and also at time 
and place of State Medical Association. 


BrooK._yn RoenTGEN Ray Society 
Secretary, Dr. A. H. Levy, 1354 Carroll St., Brooklyn 13, 
N. Y. Meets monthly on fourth Tuesday, October to April, 


BuFFALo RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph S. Gian-Francheschi, 610 Niagara 
St., Buffalo, N. Y. Meets second Monday of each month 
except during summer months. 

Centrat New York Roentcen Ray Society 
Secretary, Dr. Dwight V. Needham, 608 E. Genesee St., 
Syracuse, N. Y. Three meetings a year. January, May, 
November. 

Cuicaco RoentGen Society 
Secretary, Dr. T. J. Wachowski, 310 Ellis Ave., Wheaton, 
Ill. Meets second Thursday of each month October to 
April inclusive at the Palmer House. 


Cincinnati RaDIoLocica Society 
Secretary, Dr. Eugene L. Saenger, 725 Doctors Bldg., 
Cincinnati 2, Ohio. Meets last Monday of each month, 
September to May, inclusive. 


CLEVELAND RADIOLOGICAL SocIETY 
Secretary, Dr. George L. Sackett, 10515 Carnegie Ave. 
Cleveland 6, Ohio. Meetings at 6:30 p.m.on fourth Mon- 
day of each month from October to April. 


Dattas-Fort WortH Roentcen Stupy Cius 
Secretary, Dr. X. R. Hyde, Medical Arts Bldg., Fort 
Worth, Texas. Meets in Dallas on odd months and in 
Fort Worth on even months, on third Monday, 7:30 P.M. 


Denver CLus 
Secretary, Dr. Mark S. Donovan, 306 Majestic Bldg., 
Denver 2, Colo. Meets third Friday of each month at 
Department of Radiology, Colorado School of Medicine. 


Devroit RoenTGEN Ray AND Rapium Society 
Secretary, Dr. E. R. Witwer, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne County Medical Society Building. 

FLoriDA RADIOLOGICAL SocIETY 
Secretary, Dr. J. A. Beals, St. Luke’s Hospital, Jackson- 
ville, Fla. Meets twice yearly, in April preceding annual 
meeting of Florida Medical Society, and in November. 


GeoraiA RapIoLocicaL Society 
Secretary, Dr. Robert Drane, DeRenne Apartments, 
Savannah, Ga. Meets in mid-winter and at annual meet- 
ing of Medical Association of Georgia in the spring. 
Rapro.ocicat Society or Kansas City 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month. 
RADIOLOGICAL Society 
Secretary, Dr. Wm. DeHollander, St. John’s Hospital, 
Springfield, Ill. Meets three times a year. 
INDIANA ROENTGEN Society 
Secretary, Dr. J. A. Campbell, Indiana University Hos- 
pitals, Indianapolis 7. Meets second Sunday in May. 
Iowa X-Ray 
Secretary, Dr. Arthur W. Erskine, 326 Higley Bldg., 
Cedar Rapids, lowa. Luncheon and business meeting 
during annual session of lowa State Medical Society. 
Special meetings by announcement. 


Kentucky RADIOLOGICAL SocIETY 
Secretary, Dr. W. C. Martin, 321 W. Broadway, Louis- 
ville. Meets annually in Louisville on first Saturday in Apr. 
Lone Istanp Society 
Secretary, Dr. Marcus Wiener, 1430-48th St., Brooklyn, 
N. Y. Meets Kings County Med. Soc. Bldg. monthly 
on fourth Thursday, October to May, 8:30 P.M. 
Louts1ANA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. R. Anderson, 1130 Louisiana Ave., 
Shreveport. Meets annually during Louisiana State Med- 
ical Society Meeting. 
LouIsvILLE RADIOLOGICAL SocIETY 
Secretary, Dr. E. L. Pirkey, Louisville General Hospital, 
Louisville 2, Ky. Meets monthly on second Friday at 
Louisville General Hospital. 
MIcuiGANn ASSOCIATION OF ROENTGENOLOGISTS 
Secretary, Dr. E. M. Shebesta, 1429 David Whitney Bldg., 
Detroit. Three meetings a year, Fall, Winter, Spring. 
MILWAUKEE ROENTGEN Ray Society 
Secretary, Dr. C. A. H. Fortier, 231 W. Wisconsin Ave., 
Milwaukee, Wis. Meets monthly on second Monday at 
University Club. 
Minnesots RADIOLOGICAL Society 
Secretary, Dr. Chauncey N. Borman, 802 Medical Arts 
Bldg., Minneapolis 2, Minn. Two meetings yearly, one at 
timeof Minnesota State Medical Association the other in 


the fall. 


* Secretaries of societies not here listed are requested to send the necessary information to the Editor. 
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NeBrASKA RaDIoLocicaL Society 
Secretary, Dr. Ralph C. Moore, Nebraska Methodist 
Hospital, Omaha 3, Nebr. Meets third Wednesday of 
each month, at 6 p.m. at either Omaha or Lincoln. 


New Enoianp Roentcen Ray Society 
Secretary, Dr. George Levene, Massachusetts Memorial 
Hospitals, Boston, Mass. Meets monthly on third Friday, 
Boston Medical Library. 

New Hampsuire Roentcen Ray Society 
Secretary, Dr. A. C. Johnston, Elliott Community Hos- 
pital, Keene, N. H. Meets four to six times yearly. 

New York Roentcen Society 
Secretary, Dr. Ramsay Spillman, 115 East 61st St., 
New York City. Meets monthly on third Monday, New 
York Academy of Medicine, at 8:30 p.m. 

Nortu Carona Rapio.ocicat Society 
Secretary, Dr. J. E. Hemphill, 323 Professional Bldg., 
Charlotte 2, N. C. Meets in May and October. 

Nortu Dakota RapioLocicat Society 
Secretary, Dr. C. O. Heilman, 807 Broadway, Fargo. 
Meetings held by announcement. 

Strate RADIOLocIcat Society 
Secretary, Dr. Carroll C. Dundon, 2065 Adelbert Road, 
Cleveland 6, Ohio. Next meeting at annual meeting of 
Ohio State Medical Association, Cincinnati, Ohio, 
March 31, 1948. 

Oxtanoma Strate Rapso.ocicat Society 
Secretary, Dr. P. E. Russo, 230 Osler Bldg., Oklahoma 
City, Okla. Three regular meetings annually. 


Orecon Society 
Secretary, Dr. William Y. Burton, 242 Medical Arts 
Bldg., Portland 5, Oregon. Meets monthly 2nd Wednes- 
day, 8:00 p.m., Library of University of Oregon Medical 
School. 

Orveans Parisu RADIOLOGICAL Society 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans 13, La. Meets first Tuesday of each month. 


Paciric NortTHWEST RADIOLOGICAL SocieTY 
Secretary, Dr. S. J. Hawley, 1320 Madison St., Seattle 4, 
Wash. Meets annually in May. 


Paciric RoenTGEN Society 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

PENNSYLVANIA RADIOLOGICAL Society 
Secretary, Dr. J. M. Converse, 416 Pine St., Williamsport. 
Annual meeting, May 21-22, 1948, Erie, Pa., at Hotel 
Lawrence. 

PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. C. L. Stewart, Jefferson Hospital. Meets, 
first Thursday of each month, October to May, at 8:00 
p.M., in Thomson Hall, College of Physicians. 

PirrsBuRGH RoENTGEN Society 
Secretary, Dr. R. P. Meader, 4002 Jenkins Arcade 
Pittsburgh 22, Pa. Meets 6:30 p.m. at Webster Hall 
Hotel on second Wednesday each month, October to 
May inclusive. 

Rapro.ocicat Section, BALtimore Mepicat Society 
Secretary, Dr. Harry A. Miller, 2452 Eutaw Place, Balti- 
caeee. Meets third Tuesday each month, September to 

ay. 

Section, Connecticut Mepicat Society 
Secretary, Dr. Robert M. Lowman, Grace-New Haven 
Community Hospital, New Haven 11, Conn. Meets bi- 
monthly on second Thursday, at place selected by Secre- 
tary. 

Section, Los Ancetes Co. Mep. Assn. 
Secretary, Dr. Moris Horwitz, 2009 Wilshire Blvd., Los 
Angeles 5, Calif. Meets on second Wednesday of each 
month at the County Society Building. 
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Section, SourHERN MEDICAL AssociATION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 


Rapio.ocica Society or New Jersey 
Secretary, Dr. Raphael Pomeranz, 31 Lincoln Park, New- 
ark, N. J. Meets annually at time and place of State 
Medical Society. Mid-year meetings at place chosen by 
president. 


Rocuester Roentcen Ray Soctety, Rocuesrer, N. Y. 
Secretary, Dr. Murray P. George, Strong Memorial Hos- 
pital. Meets monthly on third Monday from October to 
May, inclusive, 8 p.m. at Strong Memorial Hospital. 


Rocky Mountain RapDIOLocIcaL Society 
Secretary, Dr. Maurice D. Frazer, 1037 Stuart Bldg., 
Lincoln, Nebr. Meets in Salt Lake City, Utah, 1948. 


Sr. Louis Society or RApIoLocists 
Secretary, Dr. Edwin C. Ernst, Beaumont Medical Build- 
ing, St. Louis, Mo. Meets fourth Wednesday of each 
month, except June, July, August, and September. 


San Dieco Roentcen Society 
Secretary, Dr. R. F. Niehaus, 1831 Fourth Ave., San 
Diego, Calif. Meets monthly, first Wednesday at dinner. 


Section on Rapiotocy, CattrorniaA MepIcAL AssociaTION 
Secretary, Dr. D. R. MacColl, 2007 Wilshire Blvd., Los 
Angeles 5, Calif. 


Section On Rapro.ocy, State Mepicat Society 
Secretary, Dr. H. W. Ackemann, 321 W. State St., Rock- 
ford, Ill. 


SHreveport Rapio.ocicat Cius 
Secretary, Dr. R. W. Cooper, Charity Hospital, Shreve- 
port, La. Meets monthly on third Wednesday, at 
7:30 P.M., September to May inclusive. 


Soutu Carona X-Ray Society 
Secretary, Dr. T. A. Pitts, Baptist Hospital, Columbia, 
S. C. Meets in Charleston on first Thursday in Novem- 
ber, also at the time and place of South Carolina State 
Medical Association. 


TENNESSEE RADIOLOGICAL SOCIETY 
Secretary, Dr. J. M. Frére, 707 Walnut St., Chattanooga, 
Tenn. Meets annually at the time and place of the 
Tennessee State Medical Association. 


Texas Society 
Secretary, Dr. R. P. O'Bannon, 650 Fifth Ave., Fort 
Worth 4, Texas. 


University or MicuicAn DeparTMENT OF ROENTGEN- 
oLocy Starr MEETING 
Meets each Monday evening from September to June, 
at 7 p.M. at University Hospital. 


University oF Wisconsin RapioLocicat CONFERENCE _ 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets first and third Thursdays 4:00 to 5:00 
p.M., September to May inclusive. Room 203, Service 
Memorial Institute, 426 N. Charter St., Madison. 


Uran Rapio.ocicat ConFERENCE 
Secretary, Dr. Henry H. Lerner, School of Medicine, 
University of Utah, Salt Lake City 1. Meets 1st and 3rd 
Thursdays monthly from 7:30 to 10 p.m., Salt Lake 
County General Hospital, September to June. 

Uran Strate Society 
Secretary, Dr. M. Lowry Allen, Judge Bldg., Salt Lake 
City 1, Utah. Meets third Wednesday in September, 
November, January, March and May. 


VirciniaA Society 
Secretary, Dr. E. L. Flanagan, 116 E. Franklin St. 
Richmond, Va. Meets annually in October. 


WasuincTon Strate RapIo.ocicat Society 
Secretary, Dr. Homer V. Hartzell, 310 Stimson Bldg., 
Seattle 1, Wash. Meets fourth Monday each month, 
October through May, College Club, Seattle. 


—— 
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X-Ray Strupy or San Francisco 
Secretary, Dr. Ivan J. Miller, 2000 Van Ness Ave. Meets 
monthly on third Thursday at 7:45 P.M., first six 
months of year at Lane Hall, Stanford University 
Hospital, and second six months at Toland Hall, Uni- 
versity of California Hospital. 


CuBA 


SocieDAD DE Rapro.ocfa DE CuBA 
President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 


Mexico 


SocieEDAD MExIcANA DE RADIOLOGIA Y FISIOTERAPIA 
General Secretary, Dr. D. P. Cossio, Marsella No. 11, 
Mexico, D. F. Meets first Monday of each month. 


BritisH Empire 


British InstiruTeE oF RapioLocy INCORPORATED WITH 
THE ROENTGEN SOCIETY 
Medical Members’ meeting held monthly on third Friday 
at 2:30 p.m. and Ordinary Meeting at same time on 
following Saturday, October to May, 32 Welbeck St., 
London, W.1. 


Facu.ty oF RaDIoLocists 
Secretary, Dr. M. H. Jupe, 23 Welbeck St., London, W.1 
England. 


Section OF oF THE RoyAt Society or Mept- 
cinE (ConFINED TO Mepicat MemsBers) 
Meets third Friday each month at 4:45 p.m. at the Royal 
Society of Medicine, 1 Wimpole St., London. 


CANADIAN ASSOCIATION OF RADIOLOGISTS 
Honorary Secretary, Dr. E. M. Crawford, 2100 Marlowe 
Ave., Montreal 28, Que. Meetings January and June. 


Section or Rapiotocy, CANADIAN MEDICAL AssocIATION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 


SociETE CANADIENNE-FRANCAISE D’ELECTROLOGIE ET DE 
RapIoLocie MEDICALES 
Secretary, Dr. Origéne Dufresne, 4120 Ontario St., East, 
Montreal, P. Q. 


RADIOLOGICAL SECTION OF THE VICTORIAN BRANCH OF THE 
British Mepicat AssociaTION 
Secretary, Dr. Keith Hallam, St. George’s Hospital. 
K.E.W., Melbourne, E. 4, Victoria, Australia. Meets 
monthly from March to November inclusive. 


Section or RapioLtocy anp Mepicat Etecrricity, Avs- 
TRALASIAN Mepicat Conaress 
Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 


Rapio.ocicat Section, New ZEALAND BritisH MEDICAL 
ASSOCIATION 
Secretary, Dr. Colin Anderson, Invercargill, New Zea- 
land. Meets annually. 


SouTH AMERICA 


SocrEDAD ARGENTINA DE RADIOLOGIA 
Secretary, Dr. Guido Gotta, Buenos Aires, Argentina, 
Meetings are held monthly. 
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SociEDADE BRASILEIRA DE RADIOTERAPIA 


Secretary, Dr. Andrelino Amaral, Av. Brigadeiro Luiz 
Antonio, 644, Sao Paulo, Brazil. Meets monthly on sec- 
ond Tuesday at 9 p.m. in Sao Paulo at Av. Brigadeiro 
Luiz Antonio, 644. 


SociEDAD PERUANA DE RADIOLOGIA 
Secretary, Dr. Julio Bedoya Paredes, Apartado, 2306 
Lima, Peru. Meetings held monthly except during 
January, February and March, at the Asociacién 
Médica Peruana “Daniel A. Carrién,” Villalta, 218, 
Lima. 


ConTINENTAL Europe 


Sociéré Betce pe Rapio.ocie 
General Secretary, Dr. S. Masy, 111 Avenue des Alliés, 
Louvain, Belgium. Meets monthly, second Sunday at 
Maison des Médecins, Brussels. 


CESKOSLOVENSKA SPOLECGNOST PRO RONTGENOLOGII A 
RADIOLOGII V PRAZE 
Secretary, MUDr. Roman Blana, Praha XII, Korunni 
160, Czechoslovakia. 


Po.isH Society OF RADIOLOGY 
First post-war inaugural meeting will be held in Warsaw, 
May 22 and 23, 1947. 


Warsaw Section, Society or RADIOLOGY 
Secretary, Dr. L. Zgliczynski, Nowogrodzka 59, Warsaw, 
Poland. Meets monthly. 


SocizTATEA RoMANA DE RADIOLOGIE ELECTROLOGIE 
Secretary, Dr. Oscar Meller, Str. Banual M&racine, 30, 
S. I., Bucuresti, Roumania. Meets second Monday in 
every month with the exception of July and August. 


Aut-Russian Roentcen Ray Association, LENINGRAD. 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 


LENINGRAD ROENTGEN Ray Society 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o'clock, State Institute 
of Roentgenology and Radiology, Leningrad. 


Moscow RoentceEN Ray Society 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
Konobejevsky. Meets monthly, first Monday, 8 P.m. 


SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 


SocieDAD DE Rapio.ocia ¥ ELecTROLOGIA 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly in Madrid. 


Sociéré Suisse pe Rapiotocie (ScHWEIZERISCHE R6ntT- 
GEN-GESELLSCHAFT) 
Secretary for French language, Dr. Babaiantz, Geneva. 
Secretary for German language, Dr. Max Hopf, Effinger- 
strasse 49, Bern. Meets annually in different cities. 
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AMERICAN BOARD OF RADIOLOGY 


Heretofore the American Board of Radi- 
ology has demanded that all candidates ad- 
mitted to examination should be graduates 
of an approved Class A medical school. The 
Board has recently ruled, however, that 
those who have graduated from foreign 
and sub-standard medical schools before 
1947 may be admitted to the examination 
if and when they have complied with the 
other requirements of the Board. No 
candidate who graduates from a_ sub- 
standard school (foreign or domestic) after 
1947 will be admitted to the examination. 

The Board has also ruled that a maxi- 
mum credit of six months toward the re- 
quired three years’ training may be allowed 
for formal didactic courses in the basic 
sciences. 

Many candidates who have applied for 
the entire field of Radiology or Roentgenol- 
ogy and who pass the examination in 
Diagnostic Roentgenology, or possibly the 
Therapy part of the examination, ask for a 
limited certificate in the field in which they 
have passed, expecting to re-apply shortly 
for the other field. This they are entitled to 
do but in order to discourage candidates 
taking partial certificates the Board has 
ruled that two years must elapse after a 
candidate accepts a certificate in one field 
before he may apply for additional certifi- 
cation. 

B. R. Kirkuin, M.D. 
Secretary-Treasurer 
American Board of Radiology 


FINLAND NEEDS SCIENTIFIC BOOKS 
AND PERIODICALS 
Finland has an excellent and keenly 
scientific minded Technical Institute, Tek- 
nillinen Korkeakoulu. During the war its 
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library was bombed and totally destroyed. 

On my recent trip to Finland for the 
American Friends Service Committee, | 
discussed the situation with Dr. Martti 
Levon, Director of the Institute. He said 
he would welcome gifts of Scientific and 
Technical Books and Periodicals from 
America to take the place of those de- 
stroyed. In the remarkable efforts for re- 
covery that the Finns are making, the lack 
of technical library facilities is a very seri- 
ous handicap. It would be a practical act of 
friendship to a nation that holds America 
in high regard if Americans should con- 
tribute good technical books and periodicals 
to this library. 

Any such gifts should be marked for the 
Institute of Technology, Helsinki, and sent 
to the Legation of Finland, 2144 Wyoming 
Ave., N. W., Washington, D. C. Dr. K. T. 
Jutila, the Finnish Minister, will arrange 
for their being shipped to Finland. 


ArTHUR E. MorGan 

Member, American Friends 
Service Committee 

Yellow Springs, Ohio 


POSTGRADUATE COURSES 

The American College of Radiology and 
the Philadelphia Roentgen Ray Society will 
conduct Postgraduate Courses in Philadel- 
phia from February 2 to 6, 1948. The meet- 
ings will be held in the Philadelphia County 
Medical Society Building, 301 South 21st 
St. The courses are available to members of 
the American College of Radiology and 
there is a fee of $50.00. Application must be 
made in advance by writing to the Ameri- 
can College of Radiology, Postgraduate 
Courses, 20 North Wacker Drive, Chicago 
6, Illinois. 
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INSTRUMENTS USEFUL IN CASES OF TRISMUS* 


By HAYES MARTIN, M.D. 
Attending Surgeon, Memorial Hospital 


NEW YORK, NEW YORK 


JAW EXERCISERT 
RISMUS is a condition characterized 
by an inability to open the mouth. It 
may be complete or incomplete and is in- 
variably accompanied by pain. In the 
treatment of cancer of the mouth by radi- 
ation therapy, surgery, or both, trismus 


The instrument which is here illustrated 
(Fig. 1) may be used by the patient to pry 
the jaws apart manually. In addition, an 
elastic force is provided by an adjustment 
so that the jaws may be allowed to ease 
themselves gently toward each other, 
closing the mouth. In this way, the instru- 


Fic. 1. Jaw exerciser. 


may develop during or at the termination of 
treatment, or even some months or years 
later. It is frequently associated with irradi- 
ation or post-surgical scarring of the 
pterygoid muscles or partial disuse anky- 
losis of the temporomandibular joints due 
to pain. Such a complication is serious 
because it interferes with proper alimen- 
tation and culminates in a situation where 
satisfactory oral hygiene, indispensable for 
the healing of intra-oral tissues already 
handicapped by previous injury, is difficult 
if not impossible. 


* From the Head and Neck Service, Memorial Hospital. 


ment assists in exercising the jaws which is 
so essential in breaking up adhesions in the 
temporomandibular joints and in restoring 
the tone of the unused atonic muscles of 
mastication. 


JAW STRETCHER? 


In performing intra-oral operations 
where marked trismus is present, the in- 
strument illustrated in Figure 2 assists the 
surgeon in manually prying and maintain- 
ing the jaws apart. It consists of two par- 


+ This instrument is manufactured by and may be purchased from the United Surgical Supplies Co., New York. Figures 1 and 2 are 


reproduced through the kindness of the United Surgical Supplies Co. 
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Fic. 2. Jaw stretcher. 


allel metal plates attached to a steel handle. 
By turning the screw in a clockwise manner 
the space between the metal plates in- 
creases and in this way forcibly opens the 


mouth. The plates are covered with rubber 
to prevent injury to the teeth or gums. 
737 Park Ave. 


New York 21, N. Y. 
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ABSTRACTS OF ROENTGEN AND 
RADIUM LITERATURE 


ROENTGEN DIAGNOSIS 
HEAD 


Henperson, S. G., and Suerman, L. S. 
Roentgen anatomy of the skull in the new- 
born infant. Radiology, Feb., 1946, 46, 107- 
118, 

A series of 100 healthy newborn infant skulls, 
aged one to fourteen days, were examined 
roentgenologically to learn more of the normal 
and of normal variations. Posteroanterior, 
lateral, occipital, mentovertical and maxillary 
sinus positions were used in all cases. In addi- 
tion, lateral mastoid positions were made in 
approximately one-fourth of the infants studied. 

Some points of interest were: A large num- 
ber of brachycephalic skulls, with linear index 
above 80, were found, presumably due in part 
to molding of the head during labor. No direct 
relation could be found between the size of the 
newborn skull and the body birth weight. 
Separation of the cranial bones was found to 
vary greatly. The cartilaginous portion of the 
occipital bone forms a more acute angle with 
the base of the skull anteriorly than the case 
of the adult, averaging 112° in the newborn. 
Various miscellaneous findings, including the 
incidence of posterior fontanelle bones, and of 
anomalous occipital centers of ossification, 
presence of vascular markings and of apparent 
convolutional impressions, mastoid develop- 
ment, nasal accessory sinuses, congenital de- 
flection of the nasal septum and deformities of 
the skull due to prenatal causes and to molding 
in labor were noted. 

The authors review the embryological de- 
velopment of the skull and present a table out- 
lining the pertinent facts regarding the manner 
in which each bone develops. 

They list the measurements of the sella 
turcica, the various skull diameters, the degree 
of separation of the cranial bones, the angle be- 
tween the squamous portion of the occipital, 
the superior nuchal line and the base of the 
skull anterior to the occipital squama. Average 
diameters in millimeters for sella turcica were: 
anteroposterior, 5.2; depth, 2.5; average skull 
diameters in centimeters were: anteroposterior, 
12.5; vertical height, 10.18; breadth, 10.2. 


A number of labeled roentgenograms are 
shown for identification of anatomical parts. 


F. B. Markunas. 


Hamitron, L. C., and THompson, Paut F., 
Treatment of cryptococcic meningitis with 
penicillin. 4m. F. Dis. Child., Sept., 1946, 72, 
334-342. 

The case of the patient reported in this paper 
is the third under ten years of age for whom a 
diagnosis of cryptococcic meningitis has been 
reported. On roentgen examination, the pneu- 
moencephalogram showed evidence of increased 
intracranial pressure. The  ventriculogram 
showed well marked dilatation of both lateral 
ventricles. The examination of the chest re- 
vealed pneumonic infiltration probably due to 
the Cryptococcus neoformans. 

All forms of treatment used in this disease 
have failed more times than they have suc- 
ceeded. Patients for whom therapy has been 
successful have usually been those with slow 
progress of the disease, in whom the causative 
strain of the organism was apparently of rela- 
tively low virulence. With the use of penicillin 
clinical results were far from gratifying, but 
quantitative cultural results seem to suggest 
that it may destroy C. neoformans in vivo. 
Further studies will be necessary to establish 
the most effective plan to maintain relatively 
high concentrations of penicillin in cerebro- 
spinal fluid.—R. S. Bromer. 


O’Keere, Joun J., and Crerr, Louis H. 
Malignant tumors of the maxillary sinus; 
an analysis of 47 fatalities. dun. Otol., 
Rhin. & Laryng., June, 1946, 55, 312-321. 


The diagnosis of malignancy of the para- 
nasal sinuses all too often is made during the 
late stages of the disease. This is due in great 
measure to the fact that patients suffer the 
presence of tumor masses of the face, pares- 
thesias, dental pain, and infraorbital pain for 
prolonged periods, before seeking medical 
care. Another reason, and an alarming one, is 
the degree of procrastination played, both by 
the physician and by the patient, before definite 
therapy is instituted. 
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This summary is a study of 47 such cases ob- 
served in the Radium Clinic of the Philadelphia 
General Hospital. When initially presented, all 
showed evidences of extension of the primary 
antral disease, and in spite of intensive and 
variously combined forms of therapy, all re- 
sulted in death. 

Incidence and Symptoms. Males generally 
are more frequently observed with carcinoma 
of the sinuses, and in this study there were 33 
males to 14 females, or a proportion of 70.2 
per cent male to 29.8 per cent female. 

The age distribution is of wide variation, but 
the highest incidence occurs in the age groups 
between fifty to seventy years. 

The duration of the patients’ chief symptom, 
when first seen, varied from one month to 
twenty-eight years and all complained of mul- 
tiple symptoms prior to seeking medical care. 
In the order of frequency, palpable swelling of 
the face or bulging of the eye, was the most fre- 
quent complaint. This was followed by pain in 
the face or teeth. 

Classification. Ohngren has projected a line 
onto the antrum, extending from the inner 
canthus of the eye to the angle of the jaw, 
thereby bisecting it obliquely into superior and 
inferior divisions. Another line, dropped verti- 
cally through the center of the antrum, further 
subdivides these areas into medial and lateral 
halves. Those cases listed as being present for 
more than one year have had their origin in the 
dormant or slow growing area—the lateral part 
of the superior division. Those present for less 
than a year were faster growing and originated 
in the medial part of the superior division and 
in the inferior division 

Treatment. Newer methods of treatment are 
securing better results in selected cases. The 
combined use of electrosurgery with irradiation, 
offers the best chance of cure; protracted frac- 
tional external irradiation is a valuable supple- 
ment.—Mary Frances Vastine. 


Heatty, Crype A. Adamantinoma of the 
maxillary sinus with report of two cases. 
Ann. Otol., Rhin. & Laryng., June, 1946, 
553 322-333 
Adamantinoma occurs far more frequently 

in the mandible than in the maxilla. Involve- 

ment of the maxillary sinus by this tumor is 
uncommon in the experience of most rhinolo- 
gists. 


1. Adamantinoma may be defined according 
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to Robinson as “an epithelial tumor arising 
from the odontogenic apparatus or from cells 
with a potentiality for forming tissues of the 
enamel organ.” 

2. The adamantinoma may be described as a 
central tumor, slow and intermittent in its 
growth, anatomically benign but clinically 
persistent. Macroscopically two types are 
recognized, the solid and the cystic. Most au- 
thorities agree with Kronfeld that the adaman- 
tinoma is originally a solid growth and the 
cystic variety represents a later degenerative 
process occurring within the epithelial strands 
of the tumor. 

3- Adamantinoma may occur at any age. 

4. The diagnosis is suggested by the slow, 
frequently painless development of the tumor, 
by the absence of evidence of soft tissue in- 
vasion, by the crackling sensation which can 
commonly be elicited on palpation over promi- 
nent portions of the tumor, by the usual ab- 
sence of regional glandular involvement (ex- 
ceptions to this have been pointed out), and 
finally by the roentgenogram in which the 
multilocular cystic arrangement of the bony 
shell and trabeculae is characteristic. 

5. Regarding the prognosis, the adamanti- 
noma must be regarded as a slow-growing 
expansive tumor with a strong tendency to 
recurrence. 

6. Treatment: (1) The likelihood of recur- 
rence will be lessened by the removal of the 
bony antral walls where possible, as well as by 
the meticulous use of coagulating current. (2) 
The early detection of recurrence will be aided 
not only by the creation of a large antral 
window but also by maintaining the opening in 
the canine fossa for a long period. (3) The 
value of postoperative irradiation is distinctly 
limited in view of the radioresistant nature of 
this tumor.—Mary Frances Vastine. 


NECK AND CHEST 
VioLe, Pierre. Schwannoma of the pharynx. 

Ann. Otol., Rhin. & Laryng., June, 1946, 55, 

334-341. 

Among other relatively rare developments, 
schwannoma of the pharynx takes a prominent 
place as an interesting example of benign 
tumor. Though this growth is not limited to 
the head and neck, these are the areas more fre- 
quently involved. 

In a recent review of the subject by Ehrlich 
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and Martin, covering a six year survey at the 
Memorial Hospital in New York City, only 23 
cases were encountered. In almost half of these 
the tumor was located in the head and neck, 
the neck being by far the most frequent seat of 
the new growth. Since it is conceded to be a 
tumor of rierve origin, this frequency of occur- 
rence in the cervical area is believed to be due 
to the presence of extensive peripheral nerve 
trunks in the neck. 

Incidence. Age and sex seem to have no 
recognizable bearing on the occurrence of this 
growth. 

Diagnosis. Aspiration biopsy is recommended 
as being less hazardous than operative biopsy. 
Diagnosis cannot be established clinically; 
histologic study must be the determining 
diagnostic procedure. 

Pathology. These tumors invariably are found 
to be encapsulated, are usually smooth of sur- 
face, globular in form, though sometimes nodu- 
lar, and, unless degeneration of the tumor tissue 
has occurred, are found to be firm and fibrous. 
When located in the neck, the tumor is usually 
anterior to the carotid artery and beneath the 
upper one-third of the sternocleidomastoid 
muscle. The tendency is to force the artery 
outward, with the tumor growing inward. 

Treatment. In common with all tumors of 
nerve origin, these schwannomas are markedly 
radioresistant, and irradiation is contrain- 
dicated. Sufficiently small doses of radiation to 
be harmless are ineffectual, and intensified 
treatment may cause damage to adjacent tis- 
sues. Surgical removal may be resorted to as a 
means of relieving mechanical pressure due to 
the growth, or for psychological or cosmetic 
reasons where the size of the growth has become 
sufficient to produce disfigurement. It does not 
metastasize, and from experience in surgical 
excision no recurrence is reported. However, 
where the mass is still small and the patient is 
suffering no marked discomfort, but is appre- 
hensive regarding surgery, removal may be 
deferred indefinitely without risk, as progress of 
the growth will undoubtedly be slow and 
threat of malignancy unlikely.—Mary Frances 
Vastine. 


Turcuik, Frank. Schwannoma of the pharynx 
with paralysis of the vocal cord. Arch. 
Otolaryng., Nov., 1946, 44, 568-573. 


A case of schwannoma of the pharynx is 
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reported, with its point of origin definitely 
located in the vagus nerve at its exit from the 
jugular foramen. This case, plus 2 other cases 
(Hill and Nigro), showed unilateral paralysis of 
the vocal cord. Schwannomas are rare tumors in 
the pharynx, attain a large size and cause ex- 
tensive damage by pressure. Only 7 cases have 
been reported in the literature. Accurate elicita- 
tion and evaluation of the signs and symptoms 
preoperatively should permit an earlv diagnosis 
of this lesion prior to its appearance in the 
pharynx. Early operation utilizing the safer 
external approach, lateral pharyngotomy, ad- 
vocated by Orton, should eradicate the tumor 
and avoid the troublesome complications so 
frequently encountered.—Mary Frances Vas- 
tine. 


BRUNSCHWIG, ALEXANDER, and Linpsay, JOHN 
R. Further experiences with panlaryngec- 
tomy for advanced carcinoma of the larynx. 
Surg., Gynec.  Obst., Nov., 1946, 83, 639- 
642. 


This report is prompted by the continued 
very pessimistic attitude generally existing in 
regard to advanced or extrinsic laryngeal carci- 
noma, especially when there have been recur- 
rences following more conservative procedures 
and/or when there has been a failure of control 
following radiation therapy. While the series of 
patients here considered is not a very large one 
it would appear that after failure of the more 
conservative operative procedures or radiation 
therapy, there is still something to offer these 
patients if the process has not extended beyond 
the neck. 

A larynx, the site of recurrent and advanced 
cancer, is the source of considerable distress 
which is often not greatly ameliorated by 
simple tracheotomy. Its wide resection con- 
stitutes a palliative measure, to say nothing of 
offering an opportunity for “‘cure,’’ which ex- 
perience has shown cannot be afforded by other 
means. 

Summary. Further experiences with pan- 
laryngectomy have substantiated the view that 
the procedure is indicated in advanced carci- 
noma of the larynx and in recurrences following 
more conservative surgical procedures or radia- 
tion therapy which has failed to control the 
process. 

The procedure affords the opportunity for 
appreciable palliation and also for prolonged 
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control of the disease (seven years 1n one case 
in the reported series).—Mary Frances Vastine. 


Danzer, JoserpH T. Roentgenograms of the 
chest in mental deficiency. Radiology, March, 
1946, JO, 244-249. 

In the interpretation of chest films of feeble- 
minded patients one must know whether the 
inmate is a moron, imbecile, or idiot, since the 
amount of lung markings present in a healthy 
moron’s chest is no different from that ofa 
healthy normal individual. However, in the 
low grade imbecile and idiot, there is a marked 
increase in perivascular infiltration, with mot- 
tled areas of congestion. Some explanation for 
these increased markings may be a very high 
cough threshold and the very sedentary lives 
led by these patients. Deformities of the 
thoracic cage, lack of muscular development, 
and unusual habits such as air swallowing, are 
additional factors which help obscure the 
diagnosis in chest conditions. There is a lack of 
resistance of these patients to tuberculosis, 
especially when the patient is from a family of 
neuropathic stock. The average survival for 
all cases after tuberculosis has been found to be 
two months. 

At this date the author feels a statement 
regarding pneumonia as cause of death in 
feeble-minded patients is difficult to make 
because cardiac conditions of congenital origin 
and epilepsy complicate the study of the chest 
in pneumonia.—F.. B. Markunas. 


Pierson, W. M. Aplasia of the lung. dun. Ofol., 
Rhin. & Laryng., Sept., 1946, 55, 604-608. 


The positive diagnosis of a case of true 
aplasia of the lung by roentgen examination, 
bronchoscopy and bronchography in an infant 
eight months of age appears to be sufficiently 
rare to justify its presentation. 

Most authors have accepted Schneider’s 
classification of agenesis of the lung as follows: 

(1) True aplasia of the lung and bronchus in 

which there is no trace of a bronchus. 

(2) Aplasia of the lung in which the bronchus 

is represented by a blind pouch or a 

nodule of cartilage and fibrous tissue. 

(3) Extreme hypoplasia of the lung in which 
the main bronchus is normal in size and 
shape and ends in a fleshy structure. 
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Absence of a lung does not forecast an early 
death. There have been cases reported in which 
the individuals were aged fifty-eight, sixty-five 
and seventy-two years, respectively; all died of 
causes unrelated to the agenesis of the lung. 
The symptoms are variable and in many cases 
are absent, the condition being discovered only 
accidentally when for some reason, such as a 
general physical examination, the subject has 
had a roentgenogram of the chest. Dyspnea, 
cyanosis and a failure to thrive may be noted 
in the very young. The external symmetry of 
the thorax is maintained in most cases of true 
aplasia of the lung and bronchus. Apparently 
filling of the potential space by the displaced 
mediastinal contents and a portion of the hyper- 
trophied contralateral lung at an early stage of 
the development prevents contraction of the 
affected hemithorax. The heart and _ the 
mediastinal contents are displaced to the 
affected side and the apical impulse of the heart 
is pronounced. Dullness or flatness on the 
affected side is common but there may be 
resonance because of the hypertrophy and the 
emphysema of the remaining lung. The breath 
sounds may be absent or suppressed. 

The usual roentgen interpretation is massive 
or fetal atelectasis.—Mary Frances Vastine. 


Price, Avison H., and Tepiick, GEorGE, 
Progressive bilateral bullous emphysema. 
Arch. Int. Med., Feb. 1946, 77, 132-142. 


The paper is a report of 8 cases that were 
seen in the Jefferson Hospital during a period of 
three years. 

In the upper pulmonary fields the walls of 
the bullae replace the normal markings by a 
patternless tracery of fine linear shadows. 
Confluence of some bullae and discreteness of 
others cause great irregularity of size and shape. 
In some instances they are high and cyst like, 
replacing the upper lobe; in others, they are 
numerous and small; and in far advanced cases 
the upper lobes are compressed. The lower pul- 
monary fields usually show the markings of 
interstitial fibrosis. The thorax appears length- 
ened because of the depressed diaphragm, which 
draws the mediastinal tissues with it. Bronchog- 
raphy in 2 patients showed great depression of 
the bronchi of the upper lobes by the bullae. 

It is the opinion of the authors that this con- 
dition is more prevalent than the literature sug- 


gests.— James McCort. 
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Go.tp, Micuaet M. A. Congenital dilatation 
of the pulmonary arterial tree; relation to 
Ayerza’s disease and primary pulmonary 
arteriosclerosis. Arch. Int. Med., August, 
1946, 78, 197-209. 

The author gives the criteria for isolated 
congenital dilatation of the pulmonary artery. 
These are: (1) dilatation of the entire pul- 
monary arterial tree with or without sclerosis; 


2) hypoplasia of the aorta; (3) the absence of 


other congenital anomalies, such as patent 
ductus arteriosus or patent interauricular 
septum; (4) the absence of other primary 
disease of the heart of lungs and of primary 
arterial disease such as rheumatism or syphilis. 
When these criteria are applied to the cases 
reported in the literature under the name‘“‘con- 
genital dilatation of the pulmonary artery” 
only 4 cases meet the requirements. 

A case is presented which showed at necropsy 
a dilated arteriosclerotic pulmonary tree and a 
hypoplastic aorta. The relationship to Ayerza’s 
disease and to primary pulmonary arteriosclero- 
sis is discussed.—Fames fF. McCort. 


Wricut, D. O., and GoLp, Epwin M. Loffler’s 
syndrome associated with creeping eruption 
(cutaneous helminthiasis). Arch. Int. Med. 
Sept., 1946, 78, 303-312. 


The authors had previously reported 9 cases 
of transitory, migratory, pulmonary infiltra- 
tion with peripheral eosinophilia and paucity 
or absence of systemic manifestations, fulfilling 
the criteria of Léffler’s syndrome. (Wright, 
D. O., and Gold, E. M. Loeffler’s syndrome as- 
sociated with creeping eruption (cutaneous 
helminthiasis). 7.4.M.4., 1945, 728, 1082 
1083.) 

During the summers of 1943 and 1944 they 
observed 76 cases of creeping eruption believed 

be due to Ancylostoma braziliense because 
typical linear burrows were present in the skin 
in each of these cases. It was possible to study 
52 of these cases for fourteen days or longer. 
During this period of study, in 26 of the 52 
cases there developed transitory, migratory, 
pulmonary infiltration and peripheral eosino- 
philia, with almost complete absence of clinical 
signs or symptoms of systemic disease. 

The patchy pulmonary infiltration did not 
usually appear before the seventh day of the 
cutaneous eruption. When the cutaneous lesions 
were untreated the pulmonary infiltrations 
continued on a migratory course over a period 
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of weeks. The areas of infiltration varied 
size from isolated parenchymal lesions to ap- 
proximately 75 per cent of the pulmonary 
fields. Cavitation was not seen.—Yames F. 
McCort. 


Ryranpb, Davin A., and Lipsircn, Lester S. 
Clinical aspects of calcification of the mitral 
annulus fibrosus. Arch. Int. Med., Nov., 
1946, 75, 544-564. 

The primary purpose of this paper is to pre- 
sent observations made during the lives of 10 
elderly patients with calcification of the 
mitral annulus fibrosus. None had a history of 
rheumatic fever and there was no convincing 
evidence of rheumatic heart disease in 3 ne- 
cropsies. Atherosclerosis was marked; calcifica- 
tion of the large arteries to the neck was found 
in 2 patients at necropsy. 

Congestive heart failure occurred in 5 pa- 
tients, angina pectoris in 2 only. Arterial hyper- 
tension was present in practically every case 
but was not often severe. 

Five patients had complete heart block. 
This was paroxysmal in 2, while partial block 
in a third was temporarily made complete by 
digitalis. Four of these patients, but only 1 of 
those without block, have died. 

In 7 patients there was a moderate or a loud, 
rough murmur with ventricular systole. The 
significance of the murmurs is not clear, but 
they were not regarded as evidence either of 
mitral regurgitation or of mitral stenosis. 

The authors conclude that calcification of the 
mitral annulus fibrosus may be suspected in 
elderly persons after the finding of heart block 
and an apical murmur associated with auricular 
activity during ventricular diastole.—Yames 7. 
McCort. 

GENITOURINARY SYSTEM 

Preun, D. T. A pyelographic sign in the diag- 
nosis of abscess. F. Urol., Jan., 
1946, 55, 8-17 
The diagnosis of perinephric abscess is at 

times difficult. The mortality in diagnosed 

cases approximates 20 per cent. Trauma to 
the kidney, especially the right, is an important 

predisposing factor. Even more important is a 

history of preceding skin infections such as 

pustules, carbuncles, cellulitis, etc. Osteo- 
myelitis and upper respiratory infections are 
also potential causes of perinephric abscess. 

Fever, pain in the loin, tenderness to loin 
percussion, mild rigidity and tumefaction are 
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among the commonest signs and symptoms. 
Among the important roentgen findings on the 
survey film are; (1) obliteration of the lateral 
border of the psoas muscle shadow; (2) obscura- 
tion of obliteration of the kidney shadow; (3) 
obscuration of the ribs or spinal transverse 
shadows; (4) curvature of the spine with con- 
vexity on the healthy side; (5) presence of the 
shadow of the abscess; (6) displacement of the 
colon by the abscess; and (7) fixation or limita- 
tion of the motion of the diaphragm. 

Additional signs revealed by intravenous and 
retrograde pyelography are (1) renal fixation 
as revealed by by films in the Trendelenburg, 
horizontal and vertical positions; (2) anterior 
displacement of the kidney as shown by lateral 
film; (3) outward displacement of the kidney 
and medial displacement of the ureter, and (4) 
rotation of a calyx in the pyelogram. 

The author reports a case in which the only 
positive roentgen finding was a gO per cent 
anterior rotation of the superior calyx of the 
upper pole of the kidney due to a large peri- 
nephric abscess in the upper perirenal fat. 


Rolfe M. Harvey. 


KLEEBERG, J., and Dreyruss, F. Value of x- 
ray examination in non-surgical diseases of 
the kidneys. Radiol. clin., Nov., 1946, 
323-334 
The authors believe that not enough atten- 

tion is paid to roentgen examination in purely 
medical diseases of the kidneys. The taking of 
plain roentgenograms without contrast has 
proved invaluable to them both diagnosis 
and prognosis. A follow-up of the size of the 
kidneys is extremely valuable in prognosis in 
chronic glomerulonephritis and in high blood 
pressure. They found in their cases that as 
kidney function deteriorated the kidney shad- 
ows became smaller. In cases with a slower and 
more benign course the size of the kidneys 
might remain unchanged for years. In the acute 
stage of hematogenous glomerulonephritis no 
roentgen shadows of the kidneys could be ob- 
tained, as the gas-filled bowels rendered the kid- 
ney region invisible. 

A differentiation can be made between the 
rare interstitial, septic and usually fatal type 
of acute nephritis and the usual form of acute 
glomerulonephritis by the fact that in the 
former disease the kidneys are visible and mark- 
edly enlarged. Clinically and _ biochemically 
these two diseases are very much alike. 
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Typical cases of these diseases are described 
and illustrated with roentgenograms.— Audrey 
G. Morgan. 


ApesHouse, Benjamin S., and WEINBERG, 
Tosias. Malignant renal neoplasms. Arch. 
Surg., Jan., 1945, 50, 46-55. 


A series of 63 consecutive proved cases of 
malignant renal neoplasms is presented. In this 
series 90.5 per cent were parenchymal tumors 
and 9.5 per cent were malignancies involving 
the mucosa of the renal pelvis and calices. 
Metastases occurred most commonly to the 
lungs, bones, and liver, regional lymph nodes, 
adrenal glands, opposite kidney, heart, brain, 
and in 2 cases to the operative scar. 

The most common clinical symptom was 
hematuria. This occurred as a chief complaint 
in 35 per cent of the patients. Pain was the 
initial symptom in 16 per cent of the cases. A 
palpable mass was the initial symptom in 2 
patients. The duration of symptoms was ex- 
tremely variable and difficult to evaluate. Other 
less common symptoms include localized ten- 
derness over the mass, loss of weight, elevated 
temperature, bladder symptoms, gastrointesti- 
nal symptoms, and anemia. 

The authors recommend roentgenographic 
studies, including a survey film and retrograde 
pyelography, supplemented by intravenous 
urography in some cases. A brief discussion of 
the differential diagnoses on the roentgeno- 
graphic findings is included. Their preoperative 
diagnosis was correct in 65 per cent of the cases. 
An analysis of the cases in which an incorrect 
preoperative diagnosis was made showed that 5 
of these patients had concomitant renal lesion 
such as stones, cysts, and abscesses in addition 
to their tumor. The other 13 were errors in the 
preoperative diagnoses. 

The operability of a renal tumor should be 
based upon: (1) penetration of the tumor 
through its capsule, (2) presence of perirenal 
tumor infiltration, (3) abnormal fixation of the 
tumor in the renal bed, (4) presence of second- 
ary metastatic deposits in the perirenal and 


juxta-aortic lymph nodes or in the intra-ab- 


dominal organs, and (5) presence of tumor 
thrombi in the renal veins and the inferior vena 
cava. 

A satisfactory evaluation of roentgen therapy 
is not given in this series. 

Twelve of 44 patients in this series were living 
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and well five years following operation. This is 
a five year survival of 35 per cent. 

The best results were obtained in those pa- 
tients who had hypernephroma. The results 
were less satisfactory in those patients with 
primary carcinoma of the renal pelvis.—George 


W . Chamberlin. 


Linpsom, Axe. Fornix backflow in excretion 
urography; its significance in the differential 
diagnosis of tuberculosis of the kidney. Acta 
radiol., 1943, 24, 411-418. 


In retrograde pyelography the contrast 
medium sometimes extends from the pelvis 
and is visualized in the roentgenogram as a 
shadow extending into the substance of the 
kidney. This pelvirenal backflow may have two 
different explanations: (1) the contrast medium 
has penetrated up into the renal tubules in 
which case it is a so-called pyelocanalicular 
backflow, or (2) there may be a rupture inthe 
pelvis which is almost always at the fornix of a 
calyx. This type of backflow might therefore be 
called fornix backflow. Sometimes the contrast 
medium which has passed through a rupture 
of this type goes into the renal veins which are 
then visualized in the roentgenogram—pye/o- 
venous backflow. The lymph vessels may also 
become filled with the contrast medium— 
pyelolymphatic backflow. 

Much has been written on backflow in retro- 
grade pyelography but backflow in excretion 
urography has received little attention. 

The author’s investigations: 

1. Technique for routine urographic exami- 
nations—a film was exposed five minutes after 
the injection of the contrast fluid. Compression 
was then applied over the ureters for twenty to 
twenty-five minutes during which period two or 
three films were taken. 

2. The investigation comprised 2,600 cases 
in goo of which compression had been applied 
and the quality of the films was such that it 
was posible to determine whether or not back- 
flow was present. In 15 of these cases (1.6 per 
cent) a definite fornix backflow was visualized. 
By way of comparison it may be mentioned that 
the number of cases of early renal tuberculosis 
in the same material was 9 (1 per cent). 

3. It is often impossible to make a definite 
distinction in the roentgenograms between a 
sinus extravasation and cavities due to tuber- 
culosis. However, in sinus extravasation a free 
zone is usually seen between the contrast- 
filled kidney calyx and the extravasated mass 
of fluid. In addition to this, the irregular shadow 
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of the extravasated contrast solution often 
changes its size and configuration during the 
course of the urographic examination. In those 
ruptures of the fornix appearing at a late stage, 
a normal roentgenogram was often obtained 
before the rupture had occurred. This, of course 
indicated that it was due to extravasation and 
not to tuberculosis. On the other hand, it is 
conceivable that a preformed cavity in the renal 
parenchyma does not necessarily fill until the 
renal pelvis is widely distended. 

4. When uncertainty is felt as to whether 
the shadows are due to backflow or to a tuber- 
culous condition a guinea-pig test is recom- 
mended. A more certain and probably a quicker 
way of deciding the question is to make another 
urographic examination, or possibly a retro- 
grade pyelogram, in a week or so. A rupture in 
the fornix may then have had time to heal and 
a normal picture will then be produced. 

5. It must be remembered that an obstruct- 
ing ureteral calculus may have the same effect 
as compression in excretion urography.— Mary 
Frances Vastine. 


Price, Puitip B. Experience with calculus of 
the bladder in North China. Arch. Surez., 
Feb., 1945, 50, 82-86. 

In certain parts of China, calculus of the 
bladder is endemic. This report concerns 126 
patients with vesicle calculus seen in Shantung 
Province. Seventy-four per cent of the patients 
were between the age of five and fifteen years 
and only 7 per cent were more than twenty-five 
years old. There is some evidence to suggest 
that many of these patients may have vitamin 
deficiency. Most of the stones were radiopaque 
but 2 patients had nonopaque stones. Renal 
calculi were rarely observed. Some of the 
bladder calculi were multiple, but the usual 
finding was a single large calculus. Four of the 
patients had obstruction of the vesicle outlet. 


‘Two of these had an obstructive phimosis. One 


had a traumatic stricture of the membranous 
urethra and 2 had urethral strictures following 
gonorrhea. The routine treatment was supra- 
pubic lithotomy following preoperative prep- 
aration which consisted largely of restoring the 
patient’s fluid and electrolyte balance, and of 
general nursing care.—George W. Chamberlin. 


BLOOD AND LYMPH SYSTEM 


LysHotm, Erik. Radiological circulation meas- 
urements. Radiol. clin., May, 1946, 75, 144- 
164. 


Roentgenological measurement of the circu- 
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lation may be carried out by the method of ab- 
sorption or that of radiation. In the former 
method an absorptive substance is injected into 
the blood and when it has reached the point to 
be examined it is recorded by the increase in the 
absorption of roentgen rays, either on a film or 
with some suitable instrument. In the second 
method a radioactive substance is injected and 
the time of its arrival determined by recording 
the radiation. 
Experiments in recording the circulation 
roentgenologically have been going on at the 
Seraphimer Hospital in Stockholm for the past 
ten years. In showing the vessels after injection 
of the contrast medium they have used a cas- 
sette changer by means of which several 
pictures can be taken in rapid succession, and 
have also used both direct and indirect roentgen 
cinematography. Concentrated contrast media 
were used with these methods, which are not 
without danger to the patient. Therefore ab- 
sorption determinations were made with photo- 
cells and counter tubes and the use of diluted 
contrast media. Tests with Na* have been 
made, combined with electrocardiographic 
recording. These have proved accurate with 
points at a distance from each other, as for arm 
to arm or arm to leg on the same side, but not 
accurate for points lying close together, as two 
points in the heart. Some preparation with a 
softer radiation than that of Na* is therefore 
indicated; Br® is such a preparation but it has 
not been obtained of sufficient power for tests 
on man. An iodine isotope, I'"', has also been 
tested but it will require further experimenta- 
tion to show whether it can be produced in 
sufficient concentration for the tests. No experi- 
ments have been made with beta radiators 
(active phosphorus).—Audrey G. Morgan. 


Druss, JosepH G. Aural manifestations of 


leukemia. Arch. Otolaryng., Oct., 1945, 42, 
267-274. 


The author has reviewed the medical records 
of 148 subjects with leukemia admitted to the 
Mount Sinai Hospital over a period of five 
years. Particular attention has been paid to the 
aural involvement in these cases and a detailed 
study of 4 patients who died has been made. 
Histopathologic examination of a temporal 
bone on each of these 4 cases was made. The 
author’s summary and conclusions are as fol- 
lows: 

1. Aural complications of leukemia are more 
prevalent than is generally believed. They oc- 
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curred in 25 of the 148 cases reviewed, or in 16.8 
per cent. Routine examination of the ears in- 
cluding functional tests of the cochlear and 
vestibular nerves would undoubtedly disclose 
an even greater incidence. 

2. The aural complications include diseases of 
the external, the middle and the internal ear 
and of their adnexa. 

3. The pathologic changes in the ear, as else- 
where in the body, are comprised chiefly of 
hemorrhage, cellular (leukemic) infiltration and 
inflammation. 

4. Pathologic changes in the ear may be re- 
vealed on histopathologic examination even in 
cases in which there was at no time during the 
illness any clinical evidence of aural disease. 

5. Otitic infections are comparatively more 
severe in the leukemic than in the non-leukemic 
patient; they not infrequently show a strong 
tendency toward early invasion of the adjacent 
structures. 

6. The diagnosis of acute mastoiditis in a 
leukemic subject may paradoxically be made 
more difficult by the presence of postauricuiar 
swelling and sagging of the bony external canal 
wall, since these signs, so well recognized as 
pathognomonic of suppuration in the mastoid 
bone, may under such circumstances also rep- 
resent leukemic infiltrations in the adjacent soft 
parts.—Mary Frances Vastine. 


GENERAL 


Cyrit J. Breast cancer and “Paget’s 
disease of the breast.”” Arch. Surg., Nov-Dec., 
1945, 57, 262-278. 


This article presents a review of 29 patients 
with Paget’s disease of the breast and a discus- 
sion of the nature, derivation, and treatment of 
this disease. 

Patients with Paget’s disease frequently 
complain of intractable eczema of the nipple 
and areola. Excoriations occur and crusting 
may follow. In the 29 cases presented, 22 were 
between the ages of forty and seventy and none 
were less than thirty years of age. Fifty-nine 
per cent had a palpable mass in the breast in 
addition to the cutaneous lesion. The charac- 
teristic part of the lesion on histological study is 
the presence in the epidermis of the areola of a 
large neoplastic cell which is called the “Paget 
cell.”” These cells are not supposed to arise from 
the epidermis. The author states that it is 
necessary to differentiate the histological pic- 
ture in Paget’s disease from that seen in 
Bowen’s disease, superficial epitheliomatosis, 
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simple eczema of the nipple and squamous cell 
carcinoma of the breast. The different features 
of the histological appearance of these lesions is 
presented. 

In the 29 patients presented in this series, it 
was found that adenocarcinoma of the breast 
was present in every case in which the diagnosis 
of Paget’s disease of the breast was made 
histologically. It was also noted that the 
Paget’s cell presented an identical histological 
appearance with the cancer cells found in the 
underlying carcinoma. According to the author, 
it is inadequate, however, to explain all such 
intradermal metastatic malignant cells on the 
basis of a single type of lesion, since it has been 
shown that they may occur from other types of 
carcinoma, from epithelioma, from melanoma, 
from aprocrine gland carcinoma, and possibly 
other primary lesions. He feels that the use of 
the term “Paget’s disease” should be aban- 
doned and in its place the use of the term 
“secondary epidermal carcinoma” is suggested. 

The treatment for these lesions is early 
radical mastectomy, whether or not a primary 
site of tumor growth can be palpated in the 
breast.—George W. Chamberlin. 


Lisscuirz, Karen. A case of plasma cell 
mastitis. Acta radiol., 1943, 24, 403-410. 


Plasma cell mastitis seems to be quite rare. 
It has a marked resemblance to breast cancer. 

Patho-anatomic and histologic picture—first 
described by Ewing in 1925. There is a more or 
less well delimited tumor-like process in the 
mammary tissue in the form of solid strands of 
close connective tissue. In between these, 
numerous dilated milk ducts and alveoli con- 
taining a creamy grayish mass are seen. Small 
necrotic foci are noted and often there are 
yellowish, xanthomatoid points. A character- 
istic microscopic feature is the presence of an 
inflammatory exudate which, as a rule, con- 
sists chiefly of plasma cells. In the dilated milk 
ducts there is proliferation of the epithelium. 
Giant cells are formed here by a fusion of the 
cells and they are usually seen to contain fat. 
Also there are xanthomatoid cells containing 
lipoid masses. 

Thus it is seen that histopathologically the 
condition represents an inflammatory process 
which is of the chronic or subacute order since 
there is no tendency to abscess formation and 
the productive element is more pronounced 
than in ordinary mastitis. 
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Course of the disease. Little is known about 
this because so far all the cases have been 
operated upon, most of them under the mis- 
taken diagnosis of cancer. However, two of 
Adair’s cases, which had been correctly diag- 
nosed as plasma cell mastitis, were followed for 
two years before operation was done, and dur- 
ing this time no change occurred in the process. 

Prognosis. Thus the prognosis must be said to 
be good and the affection benign. There is 
nothing to indicate that plasma cell mastitis is 
a precursor of cancer. However, the prolifera- 
tion of the hyperchromatic epithelial cells in the 
lactiferous ducts which is supposed to be the 
result of a chemical irritation of lipoid split 
products might seem to place the affection in 
the precancerous group. 

Differential Diagnosis. Carcinoma of the 
breast; chronic lactation mastitis; traumatic fat 
necrosis; tuberculous mastitis; syphilitic mas- 
titis—Mary Frances Vastine. 


FREEMAN, SMITH, Ruoaps, S., and 
YeaGer, Leona B. Toxic manifestations 
associated with prolonged ertron ingestion. 
F.4.M.A., Jan. 26, 1946, 770, 197-202. 


The authors present 2 cases of toxic reaction 
to prolonged ingestion of large doses of a com- 
mercial vitamin B preparation called ertron. 
Although the hazards of vitamin B overdosage 
in the treatment of arthritis are well known, the 
manufacturers of this product have consistently 
denied serious toxic effects from its use. 

Both of the reported patients received doses 
of ertron ranging from 100,000 to 300,000 units 
per day for various periods totalling many 
months. Renal insufficiency was the primary 
serious injury produced by the incident meta- 
bolic change, the degree of renal impairment 
being marked in both cases. 

A conspicuous finding in 1 of the cases was 
widespread calcification in the soft tissues. 
Metastatic calcification is one of the character- 
istic findings in animals poisoned with vitamin 
D and the kidney is frequently the site of these 
deposits. Numerous studies have demonstrated 
that the absolute as well as relative amounts of 
calcium and phosphorus in the diet influence 
the toxicity of vitamin D. Both of the intoxi- 
cated patients presented in this report gave a 
history of the consumption of 1 to 2 quarts of 
milk a day. 

The effect of ertron on the calcium balance of 
a nine year old white male patient treated for 
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arthritis was also presented. This study re- 
vealed an increase in the urinary excretion of 
calcium while the patient was receiving ertron 
on the low and the high calcium diets. Ertron 
reduced the fecal excretion of calcium on the 
low calcium diet and increased the fecal loss of 
calcium while the patient was on a high calcium 
diet. While this patient was on the high calcium 
diet he developed an albuminuria which cleared 
up one week after ertron administration was 
discontinued. Studies on animals have shown 
that large doses of vitamin D reduce calcium 
retention, as evidenced by decalcification of the 
bones, even to the point of causing spontaneous 
fractures. 

The authors concluded that large doses of 
vitamin D in the treatment of arthritis is a 
dangerous practice; that the maintenance of a 
constant calcium and phosphorus intake simpli- 
fies the problem; that the amount of milk and 
calcium-rich food products should be controlled. 
Large doses of vitamin D from any source are 
potentially toxic and this toxicity can be ex- 
plained as due to its effect on calcium and 
phosphorus metabolism and kidney function. 
The renal insufficiency occurring in the 2 cases 
was apparently the result of these changes. 


Charles B. Cobern. 


ROENTGEN AND RADIUM THERAPY 


CHAPMAN, Earte M., and Evans, Rostey D. 
The treatment of hyperthyroidism with 
radioactive iodine. 7.4.M.A., May 11, 1946, 
137, 86-91. 


Twenty-two patients with classical thyro- 
toxicosis who were seen in the Massachusetts 
General Hospital were treated with radioactive 
iodine and no other simultaneous or subsequent 
form of therapy. Two patients were improved 
but still have mild hyperthyroidism. Four pa- 
tients developed myxedema. The others all had 
normal basal metabolic rates during follow-up 
periods up to three years. All patients had en- 
larged thyroids at the beginning of the study, 
and all but one presented a normal or barely 
palpable gland after the treatment. 

The radioactive iodine used was prepared by 
deuteron bombardment of tellurium which pro- 
duced a mixture of I*° and I", The average 
dose was 40 to $0 millicuries, but one patient 
received a total dose of 147 millicuries. Doses 
were calculated to provide about 0.5 to 1.0 
millicurie of 1° for each estimated gram of 
thyroid tissue. An attempt was made to calcu- 
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late the dose in roentgens, and in one patient a 
dose of 14 millicuries was found to be equivalent 
to about 3,490 roentgens. 

Some of the patients developed nausea, 
vomiting, malaise, and even slight increase in 
gland size with fever; this resembled the usual 
acute roentgen sickness. Most of these patients 
had received large doses. 

Several of the patients had been unsuccess- 
fully treated by other means, such as operation 
or by usual roentgen irradiation. One patient 
was sensitive to thiouracil and to iodine in the 
usual dosage; this patient was successfully 
treated with radioactive iodine. None of the 
patients was treated concurrently nor subse- 
quently with the usual form of iodine, and most 
of them were prepared for the treatment with 
low iodine intake regimens.—E. F. Lang. 


Hertz, Saut, and Rosperts, ArtHur. Radio- 
active iodine in the study of thyroid physi- 
ology. VII. The use of radioactive iodine 
therapy in hyperthyroidism. 7.4.M.4., May 
11, 1946, 777, 81-86. 


Twenty-nine patients with hyperthyroidism 
who were seen in the Massachusetts General 
Hospital were treated with radioactive iodine. 
This report presents the results after the pa- 
tients had been followed for three to five years. 
The iodine used was a mixture of I'*° and I", 
and the total therapeutic dosage varied between 
0.7 and 28 millicuries. The patients were fol- 
lowed clinically for a prolonged period, and 
particularly during the administration of non- 
radioactive iodine, which was given immedi- 
ately after a course of treatment with radio- 
active iodine. This was given to each patient 
for two reasons: (1) non-radioactive iodine 
either does not affect normal excretion of 
radioactive iodine from the thyroid or tends to 
prevent its excretion; (2) uncontrolled thyro- 
toxicosis might be harmful to the patient if the 
radioactive iodine had no effect. 

The dosage was calculated in roentgens on 
the basis of the estimated weight of the gland 
and the calculated amount of radioactive 
iodine retained by it. The doses varied between 
200 and 4,300 roentgens with most of the suc- 
cesses obtained with doses between 1,000 and 
2,000 roentgens. 

After the administration of the radioactive 
iodine, all patients were iodized in the usual 
manner with potassium iodide until the basal 
metabolic rate was normal. Results were de- 


154 


termined by the behavior of the patient clini- 
cally after cessation of the routine iodine ad- 
ministration. If the basal metabolic rate re- 
mained normal or subnormal after the iodine 
was stopped, the patient was considered cured. 
If, on the other hand, the basal metabolic rate 
rose, or, if the patient’s thyroid was removed 
surgically, the treatment was considered a 
failure. Some of the thyroidectomies had been 
planned, but for the purposes of the paper the 
patients were not considered cured by this 
method because of the lack of follow-up. All but 
two of the patients reported as cured have been 
followed for over two years. 

Nine patients were classed as “failures.” In 
one the dose was too small as judged by sub- 
sequent data. Another patient presented oph- 
thalmic involvement which makes treatment 
with radioactive iodine difficult. Five patients 
had sufficient iodine to be effective and were 
later operated upon. Each patient developed 
postoperative myxedema or hypometabolism. 
It was concluded that the radioactive iodine 
had an effect on the thyroid tissue remaining 
after the operation. 

In 24 cases there was a sufficient intensity of 
radioactive iodine for therapy and no subse- 
quent operation. Only 3 of these were regarded 
after a long period of observation as not being 
cured. In most of the patients successfully 
treated the thyroid became normal in size. 
Three patients who had the largest pretreat- 
ment thyroids had persistently palpable, small 
glands, the consistency of which suggested 
chronic thyroiditis or fibrosis. None of the un- 
operated, successfully treated patients de- 
veloped myxedema, or any other complication, 
such as anemia, tetany, loss of phonation, or 
laryngeal or tracheal irritation.—E. F. Lang. 


HorrMeYER, J@rGEN. The histologic picture of 
breast cancer after preoperative roentgen ir- 
radiation; a study of fifty cases. Acta radiol., 
1943, 24, 419-429. 

The author describes the histopathologic 
appearance of breast cancer after preopera- 
tive roentgen treatment with fractionated doses 
of 1,000 to 4,800 r. In 40 cases the tumor di- 
minished considerably in size—in 2 cases it 
disappeared entirely. Histopathologically a 
diminution of the cancer cell area was found but 
in no case was there complete disappearance of 
the cancer cells. In many instances these cells 
showed distinct degenerative changes. The 
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author’s investigations confirm the observations 
of Reuterwall concerning the stimulating effect 
of the roentgen rays on the natural healing 
tendencies of breast cancer. It seemed that a 
total dose of 4,000 r was slightly more effective 
than a dose of 2,000 r. A warning is given 
against too long postponement of the surgical 
operation owing to the risk of fresh proliferation 
of the cancer cells—Mary Frances Vastine. 


HALBERSTAEDTER, L., and Hocuman, A. The 
artificial menopause and cancer of the breast. 
J.A.M.A., July 6, 1946, 777, 810-816. 

In recent years experimental studies on mice 
have established the importance of heredity, 
estrogens, and nursing in cancer of the breast in 
mice. In humans the estrogenic factor was 
suspected as early as 1889 when oophorectomy 
was suggested in treatment of breast cancer. 
Since then many workers have advocated 
sterilization, either by surgery or by irradiation. 
Several hundred cases have been reported. The 
most pronounced improvement has occurred in 
patients with metastases to the bones and to 
the skin. When there was irradiation of both 
metastases and ovaries, the improvement of the 
metastases was greater than could be expected 
from the local treatment alone. The work of 
Horsley was quoted. He did bilateral complete 
oophorectomies at the time of mastectomy in 25 
cases in whom there were no metastases. There 
were only 2 in whom recurrences developed. In 
another group of 148 patients with no oophor- 
ectomy and no metastases at the time of 
operation, metastases developed in §1 per cent. 

The authors report the histories of 60 women 
in whom artificial menopause was induced for 
cancer of the breast in various stages and of 
various types. Most of the cases were sterilized 
because of the presence of metastases. It was 
found that improvement occurred in 69 per 
cent of patients with bone metastases and in 50 
per cent of those with pulmonary or pleural 
metastases. Response was less favorable in 
metastases to the skin or with local recurrence, 
and much less favorable with metastases to 
lymph nodes. Spread to the liver or brain did 
not respond at all. In 8 patients with no clinical 
evidence of metastasis, sterilization was done 
and at the time of publication, 6 were alive with 
no evidence of recurrence. 

The results of induction of artificial meno- 
pause were much better in those patients in 
whom the malignancy was well differentiated, 
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and whom the tumor was classified as a 
typical adenocarcinoma. Only 1 patient of the 
11 with anaplastic tumors, designated carci- 
noma simplex, showed any improvement. The 
authors postulate a reason for this disparity. 
Typical adenocarcinoma tends to reproduce the 
morphology of a normal gland, and also its 
physiology. Thus, with artificial menopause, 
the tumor is deprived of an important growth 
factor. An anaplastic tumor does not resemble 
the gland morphologically nor functionally, and 
it does not respond so readily to either the 
presence or absence of the hormone. 
Improvement following artificial menopause 
is only temporary, and only an exceptional pa- 
tient is better for a longer period than two years. 
Probably the reason for this is the fact that 
ovarian sterilization does not entirely remove 
estrogenic hormones from the blood. The origin 
of the hormones in a castrated individual is not 
definite. In some mice hyperplasia of the ad- 
renals occurs after castration. The pituitary and 
the thymus may also play a part in supplanting 
the ovaries. The authors feel that removal of 
the estrogen is the i important factor in the im- 
provement of these patients, and suggest irradi- 
ation of the adrenals, or administration of 
androgens, as additional possibilities for pro- 
ducing additional improvement.—E. F. Lang. 


Forssman, G. Uber die Réntgendiagnostik und 
Strahlenbehandlung von Magensarkomen, 
insbesondere Lymphosarkomen und Reti- 
kulumzellensarkomen. (Roentgen diagnosis 
and radiation treatment of gastric sarcoma, 
especially lymphosarcoma and reticulum cell 
sarcoma.) Acta radiol., 1943, 24, 343-373- 
The author reports on the good therapeutic 

results secured in 9 cases of gastric sarcoma at 

Radiumhemmet, Stockholm. This tumor grows 

in the submucosa, the mucosa remaining intact 

for a long time. There is a bulging of the mucosa 
and peristalsis is early interfered with due to 
infiltration of the muscularis. The diagnosis of 
sarcoma Is indicated by: (1) the smooth surface 
of the sarcoma, (2) its flexible edges, (3) the 
central crater, (4) the multiplicity of the lesions 

(at times), (5) the radiosensitivity of the tumor. 
Preoperative roentgen treatment is desirable 

but is often hindered by diagnostic difficulties. 

Operable cases were treated by gastric resection 

and postoperative roentgen therapy with daily 

doses of 250, 300 or 400 r with ao.5 mm. Cu or 
tin filter, 50-60 cm. focal distance and a total 
cutaneous dose of 2,500 to 3,000 r during four 
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to six weeks on each of two anterior and two 
posterior fields. In some cases supplementary 
series were given two to three months later. 
Mary Frances Vastine. 


MISCELLANEOUS 


GARLAND, Leo H., and Harris, Mito T. Wet- 
film x-ray viewing room. U. S. Natal Med. 
Bull., 1945, 44, 1288-1291. 


To prevent interruption of darkroom work 
while viewing wet films some radiologists use 
an elongated wash-water tank which projects 
through the wall of the darkroom into an ad- 
joining room. This was not possible in the 
authors’ laboratory, so they created a small 
separate viewing room by shortening the maze, 
utilizing a dead space which happened to be 
present and shortening the control booth on the 
left side of the darkroom. A lightproof voice 
baffle was installed, consisting of two rectangu- 
lar openings in the wall between the wet-film 
viewing room and the darkroom, each covered 
with a double thickness of black cheesecloth 
mounted on wooden frames. A pass tunnel was 
constructed below bench level large enough to 
carry a wooden frame holding six 14X17 inch 
films. This frame slides on two wooden rails and 
can be pushed into either room. The lightproof 
lids of the pass tunnel are guarded by a sliding 
metal bar on top, so that when one lid is opened 
the other cannot be raised. The room is § ft. 6 
in. square and 7 ft. 6 high. It opens di- 
rectly into the x-ray corridor by a wide door- 
way. No door was placed in this entrance, how- 
ever, so as to give standing room for those 
wishing to examine the wet films. 

Plans of the viewing room and adjoining 
spaces are given.—Audrey G. Morgan. 


Marissen, Luis. Die Thrombozyten unter Ein- 
wirkung von Radiumstrahlen im Dunkel- 
feldpraparat betrachter. (The effect of 
radium irradiation on thrombocytes ob- 
served in dark-field preparations.) Radiol. 
clin., July, 1946, 75, 236-257. 


The author studied the effect of radium ir- 
radiation on thrombocytes. He had six radium 
cells of 10 mg. each and exposed the thrombo- 
cytes to their action for from one to six hours. 
An hour’s irradiation with six radium cells cor- 
responds to about 2,000 radium units. Details 
of the preparation of the specimens and the 
irradiation are given. 

He found that the radium irradiation has a 
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characteristic effect on the thrombocytes, the 
protoplasm of the cells being affected while the 
granular part is not. The effect differs from that 
of roentgen rays as shown by Willener. Under 
roentgen irradiation the number of active forms 
decreases and the number of resting forms in- 
creases but under radium irradiation both 
forms decrease markedly. The decrease runs 
parallel to the radium dosage. The transforma- 
tion of active into resting cells is interfered with 
and two abnormal forms of active cells are 
produced—one with segmented pseudopodia 
and low protoplasm content which is called a 
small active form and one an indistinct form 
without sharp outlines and with no pseudo- 
podia which is called a degenerating thrombo- 
cyte. 

The fact that the injury increases directly 
with increase of radium dosage gives a method 
of somatic measurement of the action of radium 
irradiation on the human body and its cells. 

The adhesion of the thrombocytes to the 
slide is also affected by the irradiation. The ir- 
radiated thrombocytes swim about longer in the 
field and become fixed thromboplastically to the 
slide later than cells that have not been irradi- 
ated. This is a further proof of injury of the 
protoplasm.—Audrey G. Morgan. 


Mutuis, A., Minper, W., Liecuti, A., and 
F. Modellversuche zum biolo- 
gischen Primareffekt der Strahlenwirkung. 
II. Uber die Wirkung der R6ntgenstrahlen 
auf einige Halogenverbindungen des Benzols. 
(Model tests of the biological primary effect 
of irradiation. II. The effect of roentgen rays 
on some halogen compounds of benzol.) 
Radiol. clin., Sept., 1946, 75, 295-312. 
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This series of experiments had two objects: 
(1) to study the irradiation hydrolysis of 
paradichlorobenzol in organic solvents which 
are themselves soluble in water, and (2) to 
study the irradiation hydrolysis of hexachloro- 
benzol in aqueous solution. Details of the re- 
sults are shown in tables and graphs. 

In examining the first question, solutions of 
p-dichlorobenzene in ‘ether of varying concen- 
trations were made and these were dissolved in 
water and irradiated with roentgen rays. Radi- 
ation hydrolysis could not be definitely demon- 
strated in such solutions. Saturated aqueous 
solutions of p-dichlorobenzene on irradiation 
with roentgen rays yielded hydrochloric acid in 
amounts approximately proportional to the 
intensity of the irradiation. Roentgen irradia- 
tion dissociates p-dichlorobenzene with the 
production of hydrochloric acid only in the 
presence of water. This reaction is without 
doubt a radiation hydrolysis. 

Radiation hydrolysis does not occur when a 
saturated aqueous solution of hexachloro- 
benzene is irradiated. 

The reason radiation hydrolysis of p-dichloro- 
benzene does not occur in the presence of ether 
is apparently that the ether transforms the 
radiant energy into some form that does nor 
produce this reaction. 

The failure of radiation hydrolysis to occur 
with hexachlorobenzene is probably due to the 
absence of hydrogen atoms, which shows that 
both hydrogen and chlorin atoms are directly 
involved in the radiation hydrolysis of poly- 
chlorobenzenes. Further work is necessary to 
explain the mechanism of the reaction. 
Audrey G. Morgan. 
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